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Show-Through 
Comparator 
for 
Furniture Panels 


New technique com- 
pare show-through pat- 
terns particle board 
cores composite pan- 
els may lead better 
boards and new market 
developments. 


See page 379 
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Now you see it, now you don’t. The 
difference? melamine- 
urea splicer glue, containing small 
quantity nutshell flour—ideal for 
light dark veneers. Scorching risks 
are eliminated, too, because Melurac 
260 cures faster lower tempera- 
tures. The catalyst incorporated 
Melurac 260. Add only water spread 
smoothly, evenly, three more days’ 
assembly time. try 255, 
completely non-staining. Just add 
hardener and water. Whichever you 
use, expect invisibly perfect results. 
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THERE’S BORDEN GLUE 
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Plywood, glulams, 
flush doors, edge- 
gluing, furniture, whatever 
your adhesive problem— 
Borden’s job-balanced 
adhesives keep your gluing department 
moving smoothly and profitably. 
Borden’s adhesives are tailored our 
laboratories meet your specific job needs. 


There’s Borden adhesive every job— 
hot press, cold press, gluing, plastic 
surfacing, assembly gluing, and metal wood 
gluing. Plants Bainbridge, N.Y., 

Demopolis, Ala., Fayetteville, N.C., and 
Browntown, Wis., are ready supply 

fast. Don’t just buy adhesives— 

buy Borden’s! And Borden specialists can 
help you set adhesives program 

based your specific needs. 


Write The Borden Chemical Company, BORDEN 


Resins and Chemicals Dept. HW-80, 


350 Madison Avenue, New York 17, N.Y. CHEMICAL 
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One way measure experience: 


Over one million feet per day, 300 million feet per year 


WASHINGION 


The combined capacity plants five countries using Washington multi-platen hot plate 
presses over twenty acres per day board products made from wood chips, particles, 

flakes fibers and even bagasse. Each plant unique layout, process, product specifications, raw 

material and production rate. The varied experience design, engineering and manufacturing 

equipment match these diversified production requirements yours for the asking. Put this 

ence work for you the planning stage your new, ex- 

panded remodeled facilities. Write call WASHINGTON IRON 


WORKS, 1500 SIXTH AVENUE SOUTH, SEATTLE WASHINGTON. 


WASHINGTON PRESS EQUIPM 
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example the consistently 


Initial sanding contour the 
intermediate support for the pew 
done drum sander with 
CLOSEKOTE GARNET Paper 


iterior the United Church 
Newton, The pews 


work the Southern 


work 


‘Top craftsmen use coated quality 
work. For fast work. For economy the long run. And thev 
know that “Abrasive service can help them with their problems. 
Perhaps can help vou. Just call your nearest 
representative write Dept. FP-8. 


BEHR-MANNING 


DIVISION NORTON COMPANY 


BEHR-MANNING PRODUCTS: Coated Abrasives Sharpening Stones Pressure-Sensitive Tapes Floor Maintenance Products 
NORTON PRODUCTS: Abrasives Grinding Wheels Machine Tools Refractories 
In Canada: Behr-Manning (Canada) Ltd., Brantford. © For Export: Norton International inc., Troy, New York, U.S. Ay 
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HEAVY RUGGED FAST 


High production with unvarying accuracy. 

Simple rugged design. 

Feed rates 220 600 F.P.M. 

Easy operation and control. 

Quick and easy accessibility adjustments. 

Capacities 15”, 20”, and 24” widths stock thickness. 


Special heat-treated steel alloy gears assures long, trouble- 
free life. 


knife cutter available for maximum production. 
Belt drive direct motor drive available. 


Y-A Service Engineers and immediately available from 
nearest office. 


Y-A Engineering and Research staffs are always available assist 
the most practical and economical solution your woodwork- 
ing problems. 


MACHINE COMPANY 
739 4th St. BELOIT, WISCONSIN 


ALL TYPES AND SIZES WOODWORKING EQUIPMENT...LARGE SMALL 
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The bottom head can readily withdrawn 
make accessible for grinding changing knives. 
Note the built-in jointer. 


Roller knive available extra equipment. Per- 
mits fast, accurate setting knives. Easy use 
and adjust. 


The top head yoke carries the chipbreaker, the 
head, and the bar-after-cut. The bar can raised 
and returned its original position, quickly releas- 
ing jams without disturbing the set. 


AUGUST, 
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Important FPRS Dates 


August 10: Fifth World 
Forestry Congress, Seattle, Wash. 

September Midsouth Sec- 
tion Meeting, Memphis, Tenn. 

October 13-14: Ohio Valley Section 
Meeting, Ind. 

October Northeast Section Meet- 
ing, New Haven, Conn. 

October 16—17: Executive Board Meeting, 
Madison, Wis. 

16—22: National Forest Products 
Week, Nation-Wide. 

October Pacific Northwest Sec- 
tion Meeting, Tacoma, Wash. 

October 19: Great Lakes Section Meet- 
ing, Grand Rapids, Mich. 

October 20—21: Upper Mississippi Val- 
ley, Section Meeting, St. Paul, Minn. 

October 21: Northern California Section 
Meeting, Stockton, 

October Midwest Section Meet- 
ing, Madison, Wis. 


Particle Board Studied 
Syracuse 


study concerned with the physical 
properties particle boards 
mentation measure these properties 
now under way the State University Col- 
lege Forestry Syracuse University, 
Syracuse, N.Y., announced Dr. Edwin 
Jahn, associate dean. 

finance the 11-month project, The 
Borden Chemical Company Bainbridge, 
and New York City has granted the 
College Forestry $2500 for fundamental 
research particle boards. 

The project being directed Prof. 
Alfred Bishop, associate professor 
wood products engineering. Appointed 
The Borden Chemical Company Fellow 
Fortunato Stanziale 112 Haven Rd., 
Syracuse. 


American Foresters 
Celebrate 60th Year 


Members the forestry profession will 
celebrate sixty years organized progress 
the annual national meeting the So- 
ciety American Foresters, scheduled for 
November 13-16 the Sheraton—Park 
Hotel Washington, The theme will 
Expanding Horizons.” 

More than 1,000 foresters 
United States and are expected. 
Some papers will presented dif- 
ferent sessions subjects ranging from 
forest tree genetics wood technology. 

The three keynote’ speakers will 
Forest Service Chief Richard Mc- 
Ardle, William Bramble, head the 
Department Forestry and Conservation 
Purdue University, and William 
Bailey International Paper Company. 


North California Section Officers 


The following section officers have been 
for the Northern California sec- 
according recent announcement 
‘ceived from the section chairman: 

The officers are: Victor Clausen, 
hairman; Victor Roth, vice-chairman; 


Nickolas Poletika and Harvey Smith, 


rustees, 
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Panel Speakers Quality Control Con- 
ference, from left right: Steven Blake, Paul 
Graham, Jack Saunders, Gordon Bullard, 


Kyle and Robert Snider. 


Wood Industry Conference 


“Quality Control Production Wood- 
was the subject one day in- 
dustry-education meeting the Forest 
Products Research Society, co-sponsored 
the University Massachusetts 
Vermont Bureau Industrial Research, 
conducted May Gardner, Mass. 
Approximately 126 management 
duction personnel from the northeastern 
woodworking industry gathered learn 
the practical methods, latest processes and 
techniques developed production for in- 
creasing efficiency and reduction produc- 
tion costs. After the meeting, plant tours 
were held the Gardner plants Bent 
Brothers, Inc., Company, and 
Heywood—Wakefield Company. 

Speakers and their topics the Conference 
were: Jack Saunders, Spalding Co.. 
Chicopee, Mass., Panel Moderator,; Steven 
Blake, Co., Troy, 
Paul Graham, Clinic Wood, 
Newfane, 
don Bullard, National Hardwood Lumber 
Kyle, duPont, and Robert 
Snider, Franklin Glue Co., Columbus, 
Ohio, 


Changes ASTM Staff 


The Board Directors the Amer- 
ican Society for Testing Materials has 
announced that Raymond Hess, Asso- 
ciate Executive Secretary, has been named 
Acting Executive Secretary, and Robert 
Painter, Executive since 
1952, Consultant the Execu- 
tive Secretary. will continue Treas- 
urer ASTM, and will give concentrated 
attention Long-Range Planning work. 
These changes are brought about Mr. 
long continuing convalescence 
from several hip operations. 


Wood Pole Institute Held 
for Utility Personnel 


About 150 representatives utility com- 
panies and the Rural Electrification Admin- 
istration held conference 


wood pole problems Colorado 
University, 
The Wood Pole Institute, one 


offered land-grant colleges throughout 
the nation this year, was designed give 
public and private the 
information they need for 
tion, inspection and maintenance wood 
pole lines. 


Keynote speaker the opening session 
was David Hamil, REA administrator 
and former Colorado State representative 
from Logan County. Hamil pointed out the 
high replacement cost wood poles used 
utility companies and emphasized the 
importance making the poles last long 
possible. 


The institute delegates also 
tures dealing with the structures and prop- 
erties wood, the deterioration wood 
and its prevention, pole specification charac- 
teristics and other wood 
problems. 


Highlight the meeting was the pre- 
sentation trophy Clarence Ama- 
don, timber consultant for the Electric En- 
gineering Division the Rural Electrica- 
tion Administration, second from left, for 
his pioneering role the promotion 
the use lodgepole pine poles utility 
companies. Presenting the trophy, right, 
Harry Troxell the CSU forestry staff and 
institute chairman. Looking are John 
Rixse, assistant chief the division 
the REA, left; and George Lumsden, 
timber products engineer for the Bell Tel- 
ephone laboratories, Murrayhill, J.- 
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Variable-Speed Clipper Timer 


variable-speed clipper timer for 
veneer production, accurate within 
inch any speed from zero maximum, 
has been announced Republic Electric 
Development Co. Seattle. 

The clipper timer eliminates all electric 
eyes. measuring wheel six inches di- 
ameter rides the veneer the infeed 
side the clipper, transmitting pulses 
the counter every 1/10 inch 
Curling edges slippage the veneer 
the conveyor belts not 
curacy. 

For complete information, 
public Electric Development Co., 2627 


Western Avenue, Seattle Washington. 


Redwood Receives Weathering 
Tests 


Lifecoat factory-primed redwood, with- 
out final coat, indicated ability with- 
stand approximately year exposure 
without failure and, even after this ex- 
posure, was excellent condition 
ceive final coat, Simpson Redwood Com- 
pany has announced. 

Weathering tests were part 
conducted for Simpson 
ciates, San Francisco, 
paint testing laboratory. 

Lifecoat redwood products were 
tested for wicking, blister resistance, prime 
coat compatability with finish paints, water 
repellency, primer coat thickness, 
finishing. 

Harold Harlan shown examining 
tested this weatherometer. 
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New Compact Power Saw 


new compact, all-purpse power blade 
saw has been introduced the Wright 
Saw division Thomas Industries, Inc., 
Louisville, Ky. The gas operated, 19-pound 
has 16-inch cutting blade and 
only six moving parts. the above picture, 
Mary Alice Fox, Miss Wisconsin 1960, 
testing the compact saw with the help 
Gilbert Gusland, Merchandising Man- 
ager for Wright Saw (center), and Ken- 
neth Hayes, Wright Saw Sales Manager 


June Housing Starts Low 


The Census Bureau reports that housing 
starts June totaled 125,200, compared 
revised figure 127,500 May. The 
June total represents seasonally adjusted 
annual rate 1,334,000 units, compared 
with the May rate units. 
ging tag the home building pic- 
ture and makes this comment: “Our Wash- 
ington observers predict new housing starts 
for all 1960 will off 25% unless the 
buying public gets injection buying 

Meanwhile, the Commerce Department 
reports its that private 
ance 1960 will show gradual rise over 
the seasonally adjusted annual rates for the 
first months the year, which averaged 
plentiful volume” mortgage 
available, the Department says that fur- 
ther improvement anticipated next year. 
(Lumber Letter, July 24) 


Wood Treatment Plant 
Built Arizona 


ment plant Southwest Forest Industries, 
Inc., will soon begin land leased from 
the Yavapai Indian Tribe. The 32-acre site 
the Santa Railway, approximately 
miles north Prescott, Arizona. 

Edens, President Southwest For- 
est Industries, announced that actual con- 
struction the plant will bring 
fulfillment plans first formulated almost 
three years ago. Engineering 
sion will done the Taco Corporation 
Spartanburg, South Carolina. 

Mr. Edens has also announced that James 
Hutchison Seattle, has been 
named resident and project engineer for 


dollar pulp and paper mill near Snowflake. 
Arizona. 


Torsion Tear Tester 
Bulletin 


The Albert Torsion Tear Tester was 
veloped measure shear strength 
ing resistance strongly 
terials which are difficult measure 
tape, corrugated textiles, 
calendered rubber stocks, etc. usually te: 
right angles the direction greate 
strength. The Albert Torsion Tear Test 
any other way. Bulletin 265 describes 
instrument and the method operation 
well giving typical applications. 


Multiple Drilling Machines 


some the most advanced and progress: 
design features the industry today 
Company Hicksville, New York. 
gedly built heavy cast iron 
stand high speed 
these drilling machines are designed with 
central pneumatic drives 
ing unnecessary hoses, and 
plifying 

tin No. 1596 available from the 
torius Machine Dept. Burns 
Avenue, Hicksville, New York. 


Plywood Take 
New Medco Output 


Alger Chaney, president 
Corporation, and Gene Brewer, 
Plywood president, have revealed that 
co, pioneer lumber 
tered Chicago, entering the plywo 
field for the first time with construction 
plant Medford, Oregon. When 
pleted early 1961 will “the 
efficient the the 
operating know-how are helping 
the plant which designed for 
monthly. 

Fred Isley has been 
relations director U.S, Plywood, 
Antoville, board chairman and chief 
tive officer, has announced. Isley was 
merly with Carl Byoir Associates, 
relations counsel and the Le: 
gue Cooperative Assn., Inc. New Yor! 


Truck Cranes Show Strength 


The world’s largest truck crane had 
the same type 100 feet off the ground. 
ment manufactured Harnischfeger Corp. 
proud bruiser can wield 200-foot boom 
plus extension, and also can 
lift tons with strain. The 
junior member the family known 
the because boasts more oper- 
crane any size—including big brother. 
Weighing mere 31,000 pounds, 
little Junior can wield boom 
around loads 25,000 pounds. Both 
machines were bought John Brock- 
lesby Transport Ltd. Montreal. Free 
literature available from Harnischfeger 
Corp., 4444 National Ave., Milwaukee 
Wis. 


Soderhamn Introduces New 
DC-8 Heavy Duty Barker 


Described massive West Coast type 
machine, new DC-8 handles 
‘or logs 12” 80” diameter. The new 
nachine built for extremely rugged con- 
and uses extra heavy 
vheels, reversible and variable speed, 

15/16” shafts and bearings, driven 
electric motor. The barker uses shaver, 
hydraulic unit controls speed and 
novement barking head well the 
log kicker. 
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Booklet Describes 
New Resin 


Technical data National Starch and 
Chemical Corporation’s new polyvinylidene 
chloride latex, Resyn 3600, has been com- 
piled into booklet (Technical 
Bulletin 340) available from the com- 
Resin Division, 750 Third Avenue, 
New York 17, N.Y. Bulletin 340 describes 
the physical and chemical properties 
Resyn 3600, both latex and film forms. 
also specifies degrees resistance 
water vapor and common gases varying 
(along with comparative 
data films); formulating 
information; chemical resistance data; status 
Government approvals for food packag- 
ings applications; recommended techniques 
for coating and handling. 


Producing the 
finest 
Flakeboard 


Installation, 
Production and 
Maintenance Cost 


Glue Bonds Hardboard 
Without Sanding 


new glue combination for 
bonding hardboard various 
faces without the need for sanding has 
been specially developed for the cabinet 
and furniture industry National Casein 
Chicago. 

The new combination consists Na- 
tional Casein No. powdered 
casein glue which mixed with water. 
After mixing, special formula- 
tion, added. The resulting liquid glue 
can used cold press work, will set 
rapidly but also give adequate 
time, and costs less than 10¢ per pound. 
addition, has excellent working life 
and easy clean 


Patents 
Pending 


Operation 


Installations 


Before you invest-investigate! 


Get the complete story the Bison System. 
Films and literature available. Call, wire write: 


SODERHAMN MACHINE MANUFACTURING COMPANY 


Talladega, Alabama 
West Coast: 9442 S.W. Barbur Portland, Oregon 
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Latin American Forests 
Examined 


The need for expanding the controlled 
and rational use Latin America’s forest 
resources was the main theme the 7th 
session the Latin 
Commission which was held Mexico 
City, August 

Working papers prepared for the meet- 
ing the FAO secretariat show that the 
production industrial wood the en- 
tire region less than that Sweden. 
They mention that much more wood be- 
ing lost annually through fires, pests and 
uncontrolled agriculture than being ex- 
tracted for fuel and industrial use. These 
papers point out that controlled use 
vast forest resources 
gradually becoming part planned 
economic development; however, the results 
pared with the potential. 


Oregon Center Gets Grant 
For Douglas-fir Studies 


Study reasons why Douglas-fir 


hard establish south slopes and 
other troublesome areas western Ore- 
gon will speeded grant $7,200 


from the National Science Foundation 


Director research forest lands 
the Oregon Forest Research Center 
Corvallis. 


Work will done cooperatively under 
direction Dr. Ernest research 
pathologist the Oregon Forest Research 
Center, and Dr. Walter soil 


bacteriologist Oregon State College. 


The study aimed learning how 
symbiotic fungi that aid growth seed 
lings are affected southern exposure, 
depth soil, seasonal changes weather, 


and burning 


THE BLACK BROTHERS 


Cold Glue Mixers 


FOR POWDERED LIQUID 


ADHESIVES 


The Black Brothers stationary cold 
glue mixers are made full range 
capacities from 500 gallons. 
They are the result expert engi- 
neering combined with years prac- 
tical experience glue equipment 
manufacturing. Their many features 
include: (1) Sifter for glue powder 
(2) agitators which give 
beating action resulting the 
est possible mixture the least pos- 
sible close-up left 
(3) Pressure lubrication (4) Cut 
steel gears hardened and lapped 
Large quick-acting valve 
bottom. Optional 
cludes (1) water jacket (2) variable 
speed drive. For full information 
write today for Bulletin 11-1. 


The Black Brothers portable motor driven 
cold glue mixer is made in 2, 5, 7'3, and 15 
gallon sizes. It has a number of exclusive 
Black Brothers features such as glue powder 
sifter, two-way agitation, and specially shaped 
flat paddles to give a beating action to the 
agitator. addition this mixer has hinged 
arm that swings up to allow the pail to be in- 
serted or removed. Write for Supplement to 
Bulletin 


THE BLACK BROTHERS Ill. 


Since 1882 


California, Oregon Study 
Sawmill Markets 


Marketing practices west coast saw- 
mills are studied separate projects 
researchers from the University 
Oregon State College. 

California, the researchers will inves. 
tigate pine lumber marketing 
sawmills Dorado, Placer and Nevad 
counties order discover the causes 
the instability which has characterized 
region’s important lumber industry 
past, reports forestry Dean Hen 
Vaux. Dr. John Zivnuska, profess 
forestry and nationally-recognized 
thority the field, will direct this study. 


Approximately 300 sawmills weste 
Oregon will studied Oregon 
College. The project will assess 
marketing practices and obtain the 
suggestions for improvement 
and lumber markets. Charles Sutherla 
the school forestry staff and Emm 
Thompson, graduate assistant, will 
the study. 


Both these investigations are part 
joint regional marketing project 
includes sawmills Washington, Ide 
Colorado, Utah and New Mexico 


WCLA Publishes New Grades 
and Uses Book 


Detailed information the 
USES and SPECIFICATIONS 
Coast lumber available West Coust 
Lumbermen’s 
booklet. The species the Douglas 
Region—Douglas fir, West Coast hemlock. 
Western red cedar, Sitka spruce and White 
covered length, with descriptions 
and photographs typical grades and pat- 
framing, joists planks. Conversion 
tables are included for both construction 
and finish lumber, giving the conversion 
from FBM square footage 
footage FBM. 


Lumber Manufacturers Offered 
5-Year Loans 


growth companies the lumber 
has been announced Mercantile 
count Corporation, Chicago. Loans 
terms five years. Robert 
president Mercantile Discount, 
that the plan has been used for three 
the lumber industry, but tight 
prevented the company from 
widely. 

“Extensive experience with growth 
panies the lumber industry shows 
that short-term money not the ans 
their problems. Five-year capital 
have worked out the best 

Applications for such 
will processed the he. 
quarters: 110 South Dearborn Street, 
cago 
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Single Copies the Following Reports 
Available Free Upon Request from the 
rector, U.S. Forest Products Laboratory, 
Wis. 


new reports, one describing the 

the properties five native 

woods, are among nine new 

ised reports recently issued the U.S. 

Report 2190, ‘Factors Influencing 
Expanded Sawmilling Industry for 
some the problems involv- 
ing logging operations are 
analyzed. certain factors are exam- 
incd that are expected influence the 
development sawmilling there. The 
plant layout, and related items 


that may best suited handle Ha- 
waiian timbers. 

Another report, entitled “Physical, Me- 
chanical, and Other Properties Five 
Hawaiian Woods,” Report 2191, presents 
the results research involving strength 
and related properties 
ohia, eucalyptus, shamel ash, Australian 
redcedar, and redwood, that grow 
Hawaii. The report also contains results 
exploratory study the veneer 
slicing and drying characteristics ohia 
and eucalyptus. 

Report 2192, Woods,” 
are described various chemical, thermal, 
and compression treatments 
modify the properties wood. The 
properties and uses some modified 
woods are also presented the report. 

Information new developments 
exterior natural finishes and wood 
preservatives has been incorporated into 
the revised report entitled Log 
Cabins No. 982. 

Report 1769-27, “Method Calculating 
Shrinkage Swelling Wood with 
Change Moisture Content,” 


HEAT, 
more economy, 
you burn 


much 75%! 


and maintenance costs low. 


2714 No. NINTH STR. 


PROFIT, 
lower costs, 
you sell 


When used for fuel, wood scrap reduced chips Williams Hog 
produces maximum evenly ...won’t restrict flow 
smoke minimum. Handling costs are reduced 


When processed for sale particle board chips, sawdust wood 
flour, Williams Hog produces better quality, more uniform 


Automatic installations for handling wood waste show 
exceptional savings profits. 


Ask for brochure. 
WILLIAMS PATENT CRUSHER PULVERIZER CO. 


ST. LOUIS MISSOURI 


most recent addition the series, News 
and Views this Kiln Drying Busi- 
Included the report are shrink- 
age values wood based its dimen- 
sions when green for many the more 
common softwoods and hardwoods found 
the United States. 

report entitled, “Torsion Sand- 
wich Panels Trapezoidal, Triangular, 
and Rectangular Cross No. 
1874, presents the mathematical compu- 
tations for theoretical analysis made 
the torsion sandwich panel with 
trapezoidal cross section used air- 
craft design. 

Report 513, “List Publications 
Glue, Glued Products, and Veneer,” 
date May 1960. 

Recent developments 
tardant finishes used reduce shrinking 
and the accompanying 
stresses wood that cause warping, 
checking, and weathering, 
Technical Note 181, for 
Minimizing Changes the Moisture 
Content Wood.” 


Product Identifications 
Eliminated 


new policy respecting the publication 
grade trademarks and 
sued the Department Com- 
merce was announced today John 
Green, Director the Office Technical 
Services, Business and Defense 
Administration, the Department. 

The new policy will eliminate from pub- 
lished Commercial Standards any reference 
trade associations, industrial firms 
marks used designate products covered 
complying with such Standards. 


Bibliographies Published 


Bibliographies, 
the latest Government research reports and 
science and industry, have been published 
the Office Technical Services, Busi- 
ness and Defense Services Administration, 

Publications listed the bibliographies 
cover such topics 
welding techniques, corrosion 
liability and quality control 
equipment, linear programming, develop- 
ments adhesives, wood research, and 
studies rare earth elements. 


Design Manual Announced 


The National Wooden Box Association 
announces the publication guide 
lower handling costs industry and agri- 
culture. entitled BIN 
BOXES, resulted from numerous requests 
for authoritative manual covering the 
economics, design considerations, material 
requirements, types and features unit 
load containers, 

The 12-page brochure contains informa- 
tion important factors considered 
the design effective high-capacity 
handling containers. Its purpose 
vide concise presentation current data 
for the benefit bin box users and manu- 
facturers. 
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Positions Offered 


E-399—Teaching-research position wood 
products accredited forestry school 
Midwest University. Teaching during one 
semester only wood technology, season- 
ing. and preservation. Full-time research 
during one semester and summer. Appoint- 
ment probably assistant professor, but 
rank and salary commensurate with train- 
ing and experience. 


E-401 Mid-West company seeking 
consultant organization individual 
several individuals take new product 
(folding doors) line. Desire man take 
the product from the detailed engineering 
drawing stage through the finished product. 
Will furnish him with detailed drawings 
and set specifications. Present facilities 
his disposal. Will also furnish 
mate projected volume. (Sept.) 


Employment Wanted 


graduate the New York State 
College Forestry with B.S. wood 
products engineering field available for em- 
ployment June 1960. Major was wood 
utilization with courses production man- 
finishing, and personnel relations. 
Experience wood products industries. 
Age 25: married. (Sept.) 


616—General superintendent, 
quality control manager position desired 
graduate Wood Utilization with B.S. de- 
gree from State College. Two years’ 
experience quality control 
tion. Familiar with lab testing, millroom 
equipment and procedures. Age 26, married, 
child. (August) 


Mechanical 
trial, with wide experience 
ing and Finishing. Recent experience with 
particle board and polyester finishing sceks 
managerial position (Sept.) 


618—Quality Control Product Devel- 
opment wanted Wood Technologist 
with B.S. degree. Four years’ experience 
glued laminated timbers and four years’ ex- 
perience plywood Age 33, 
married. with children. (Sept.) 


POSITION WANTED 


FINISHING PLANT—GENERAL 
MANAGER 


Plywood Finishing Printed Natural. 
Quality finishes. Production 
Can Design and operate new existing 


plant. Train personnel. Inventive. Sincere. 
Cost Conscious. Available immediately. 
years Wood Finishing experience. Widely 
known, References. 

FRANK MARSHALL 

502 Wadleigh Avenue 

West Hampstead, 


619—Wood Technologist with years’ 
experience production, and 
forest land evaluation Southeast with 
company producing sewing 
inets. Desire like position with company 
with future. B.S. General Forestry and 
M.F. Wood Technology. Prefer East and 
South. Age 38, married, one child. Resume 
request. (Sept.) 


620—Plant Superintendent—12 years’ ex- 
perience production management and in- 
engineering furniture (case 
goods) and dimension plants. University 
graduate with B.S. Wood Technology. 
Knows machines, all 
costs, incentives, layout, etc. Desire posi- 


tion plant superintendent equal. Age 
34. Prefer Mid-South location. (Sept.) 


Richard Lane the Washington 
office the Forest Service, has 
been named Director the Central States 
Forest Experiment Station Columbus, 
Ohio. succeeds William McGin- 
nies, Director the Station since 1953, 
who retiring from the Forest Service 
after years. has been appointed Di- 
rector the Tree Ring Laboratory and 
Coordinator the Arid Land Research 
Program the University Arizona 
Tucson. 

Kenneth Hayes has been named sales 
manager the Wright Saw Division 
Thomas Industries, Inc., according 
announcement made Thomas Fuller, 
vice president, general sales, for Thomas 
Industries. 


Joseph Barger and James Peters 
are announced district representatives 
for the Pop Rivet Division United 
Shoe Machinery Corp., Shelton, Conn., ac- 
cording the company. 
cover the South Atlantic region and Pet- 
ers, northern California. 

Liebhart, Director Purchases 
for the Drexel Furniture Co., and 
Johnston, President American Furni- 
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University Washington, Seattle 


ture Co., were re-elected serve chair- 
man and vice chairman respectively, 
the North Carolina Forestry 
Furniture, Plywood and Veneer 
cil its annual May meeting Ral- 
eigh, 


Edwin Thompson has been 
manager the Washington office th- 
West Coast Lumberman’s Association 
the West Coast Lumber Inspection 
reau. Thompson, 29-year veteran 
lumber industry, succeeds the late 
Luce, who served the Washingto 
post for years. 


Mortimer Doyle, executive vice 
ident NLMA, has been appointed 
the Association Committee the 
Chamber Commerce. The committ 
advises the Chamber’s Board Directo 
the development activities and se: 
ices aimed increasing the 
trade and professional associations. 


Appointment Joseph Maragni 
the position assistant controller for 
mestic operations The Borden Che: 
cal and Richard Lenz 
position assistant controller for 
national operations The Bor 
Chemical Company, has been 
Joseph Dill, controller. 


Three executives have been named 
key posts Fiddes-Moore Compa 
has been announced William 
Ritchie, president the firm which 
subsidiary Evans Products 
Plymouth, Mich. Emory Moore, 
named executive vice president 
subsidiary company. Appointed 
president and assistant secretary Bruce 
Mallery, formerly charge plywood 
purchases for the company. Bruce Fulton, 
former assistant general manager the 
parent company’s Western Division, has 
been named vice president and assistant 
treasurer. 


Recipients fellowships for advanced 
study and research forestry for 1960-61 
the University California have been 
announced Forestry Dean Henry 
Vaux. They are Joe Zaerr, 
been given the $1,800 Rosencrans 
Fellowship Forestry for his studies 
plant physiology; Don Minore, 
cific Northeast Forest and Range 
ment Station, who has received the 
Baker Research Fellowship for work 
his Ph.D. botany; and Norman 
Johnson, project leader forest 
mology research with the 
Company, who was awarded the 
Hilgard Scholarship continue stud 
toward Ph.D. entomology. 


Dean Emeritus Joseph Illick 
Professor Emeritus Nelson Brow 
member the faculty emeritus 
State University College Forestry 
Syracuse, have been honored 
Northeastern Loggers’ Association 
sixth annual Northeastern Loggers’ 
ference held recently Utica, 
Both men received Distinguished 
Plaques “for distinguished service 
estry practice and during the 
long careers service. 
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ONE THE LARGEST 
outlets for particle board the 
United States for furniture core 
stock. Furthermore, until 
breakthrough achieved reducing 
the price and producing board 
for exterior service, furniture 
core stock, along with underlayment 
and interior paneling, likely re- 
main the head the Although 
these three outlets represent large 
percentage the particle board manu- 
factured, their sum only minor 
percentage the total footage 
wood-panel materials used. The major 
portion still plywood lumber core. 


Undoubtedly, cost was one factor that 


accounted for this proportioning the 
market the past; however, particle 
boards are consistently dropping 
cost whereas, due the increasing 
scarcity suitable veneers and lumber, 
the cost plywood and lumber cores 
can expected remain constant 
possibly increase. 

costs are now favor particle 
board, why then has the particle board 
industry succeeded capturing only 
relatively small portion the market 
for which was primarily designed 
With appropriate respect 
acteristics such dimensional stability, 
density, the need for good edge, 
screw-holding capacity, and forth, 
perhaps the most important single neg- 
ative characteristic that show- 
through (commonly called telegraph- 
ing). The characteristic show-through 
pattern particle board cores, which 


The Author: Bruce Hee- 
bink, frequent contributor 
to the Journal, is well known 
for his work flooring. 
paper overlaid lumber and 
plywood, and particle board. 
University Wisconsin 
graduate mechanical engi- 
neering, has been with the 
USFPL since 1934. 


NEW TECHNIQUE FOR EVALUATING 


Show-Through Particle Board 
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Fig. 2.—Show-through comparator apparatus: projected grid panel inches squares. 
Note difference square pattern screen produced exposing panel halves conditions 


and percent relative humidity. 


new technique for 
comparing show-through 
core stock and evaluating 
many the variables that 
influence core fabrication. 

Its use has uncovered 
promising leads for com- 

mercial development work 
improve utility and market- 
ability particle board. 


noticeably different from that ply- 
wood lumber cores, vital con- 
sideration the resistance its wider 
use, particularly the higher-priced 
furniture field. Conservative manufac- 
turers high-quality furniture are 
therefore justifiably hesitant about 
changing from high-quality plywood 
lumber cores particle board cores 
spite favorable price differ- 
ential. 

Presented Session XVIII, Wood Compo- 
sition Board, FPRS Annual June 
1960, Montreal, Canada; approved copy 
received the Journal July 


tion with the University of Wisconsin, 


Many researchers have attempted 
through pattern particle board, the 
differences these patterns 
ated with board variables, and the dif- 
ference between these patterns and 
those resulting from the use 
wood. Often the characteristic differ- 
ences these patterns are quite obvi- 
ous the eye, particularly low- 
angle reflected light, but they are ex- 
ceedingly difficult measure, evaluate, 
and record. There standard 
method evaluation available each 
researcher has used his own technique, 
designed fit his particular needs. 
Means such high-magnification pro- 
filing devices, low-angle reflection 
standard line grid pattern, reflec- 
tion lines light, and merely visual 
inspection have been used, None has 
been entirely satisfactory. The profiler 
measures the deviation traced line 
the surface from straight line 
(which may have little relation the 
general acceptance the the 
reflection standardized pattern de- 
pends largely the glossiness the 
surface; other methods involve 
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Fig. 1.—Three exploratory arrangements 
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— 


projector, panel, screen, and camera: Low angle projection panel, with screen 


angle; Projection 45°, with screen normal light lines; High-angle projection, with screen and camera positioned produce 


square pattern. 


means actually measuring the wavi- 
ness the surface. 

The work presented here gives 
cumstantial related show- 
through. date, time has not per- 
mitted more basic evaluation the 
factors, which will 
quire work with microscope some 
other 


Evaluation Techniques 


The first problem was develop 
practical, reproducible, and significant 
evaluation technique for 
Previously used methods (officially re- 
ported scientific papers used 
the Forest Products Laboratory) were 
studied and exploratory tests were 
made the more promising proce- 
dure, including some suggested for 
this specific purpose. 

Basically, the methods can di- 
vided into two classes: (1) The light- 
reflective methods, and 
devices. The exploratory tests quickly 
revealed that chances were better de- 
veloping reflective method than 
profiling device the time available, 
primary emphasis was put the 
reflective techniques. 
chosen shown Figure 1-C. was 
selected because the higher projection 
angle produced more uniform evalu- 
ation pattern than did techniques 1-A 
and 1-B. 

Again after several exploratory tests 
standard evaluation grid composed 
white squares each direction di- 
vided black lines, about one-fourth 
the width the white space, was 
chosen. This gives screen pattern 
with black lines each the two 
directions. Positive transparencies were 
made from photographs this master 
grid and mounted between glass the 
mounted 2-inch projection slides. 
Since these grids are accurately made, 
and the panels are positioned ex- 
actly the same place each time they are 
photographed, possible obtain 
set sequence photographs any 
desired portion the panel being 
evaluated, also possible, because 
the photographs are taken under care- 
fully controlled standard conditions, 
use them make different compari- 


380 


sons among the many 
volved. The standardized apparatus 
used this study shown Figure 

The next problem was one choos- 
ing uniform surfacing material that 
would subject little change 
with changing moisture conditions, 
and the same time would highly 
reflective and permit the use stand- 
ard assembly adhesives. 
ished, selected thin birch veneer faces 
were tried and discarded because 
the difficulty reproducing the sur- 
face characteristics and the time in- 
volved the finishing operation. Sev- 
eral thin plastic films were tried, but 
were found unsatisfactory, pri- 
wrinkling. Because decorative lamin- 
ates are common surfacing material 
for particle board cores, two three 
varieties this facing material were 
tried. The final choice was high-gloss 
black laminate, 0.050 inch thickness, 
accurately and uniformly sanded ex- 
act caliper. 

Attempts were than made sharpen 
the reflected pattern the grid the 
use some surface coating the 
decorative laminate. was found that 
kerosene film, applied the surface 
wiping with saturated rag, im- 
proved the reflection considerably with- 
out changing the character the re- 
flected pattern. important that all 
surfaces evaluated, such dec- 
orative laminates and finished wood 
veneers coated with uniform film 
kerosene. This can done wiping 
the surface with lint-free rag that has 
been dipped kerosene. The proper 
amount kerosene used can 
determined after few trials. should 
enough produce high-gloss re- 
flective surface but not enough flow 
(and show flow lines) the vertical 
surface. will take few seconds for 
the “wipe disappear from 
the surface, after which the surface 
suitable for photographing for mat- 
ter several minutes, before excessive 
drying produces dull reflection. 

Figure shows the improvement 
produced the use the kerosene 
film the right half the panel. 
Subsequent tests have that, 
when the kerosene film used the 
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Fig. 3.—Grid reflection from panel, 
improved clarity where kerosene was 
the right half the laminate. 


surface the decorative laminate, 
makes little difference whether 
laminate itself patterned (such 
printed wood-grain pattern) 
This evaluation 
shows promise being usable pro- 
duction panels regardless the grain 
pattern gloss the decorative 
laminate. 

further justify the choice 
decorative laminate standard sur- 
facing material, was necessary 
show that the distortion the lines 
were the result variations the 
particle board core (or the processing 
the core secondary gluing) and 
not due changes the decorative 
laminate. Figure presented show 
the difference the reflected pattern 
associated with various surface 
acteristics. Figure (upper left) the 
master grid used this 
Figure (upper right) the 
tion that results the 
screen when this master grid 
jected, means the slide, 
(with one true reflective surface) 
the projector focused produce 
sharp image the translucent 
This pattern, therefore, represents 
near optimum surface. 

Figure (lower left) shows the 
flection from the two halves hig 
gloss black laminate, after 
wipe. The left half was brought 
humidity, and the right 
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test panel. 


brought equilibrium percent 
relative humidity. may noted 
that the difference between the and 
percent exposure conditions one 
degree fuzziness the lines; 
both cases, however, they are 
straight (within the limitations 
holding the laminate flat plate 
means vacuum). 

Figure (lower right) shows typi- 
cal reflected pattern from Douglas- 
fir particle board (the stand- 
ard base panel) after the left half had 
been exposed percent relative 
humidity and the right half per- 
cent relative humidity for months 
(approximate equilibrium conditions). 
immediately obvious that the right 
half has much more distortion the 
straight lines than the left half, al- 
though there minor distortion the 
lines the left half also. 

evaluate the versatility the 
technique, several panels made with 
different cores and different facing 
materials were photographed. Figure 
shows four these. The upper left 
again the standard Douglas-fir flake- 
type particle board with the high-gloss 
black laminate, the left 
halves, respectively, having been ex- 
posed and per cent relative 
humidity for months. The upper 
right similar construction, but with 

relatively 
particle board the The lower 
‘eft typical, thick lum- 
desk top with yellow-poplar 

rossband each side the core and 
thin black walnut veneer with typi- 
satin finish the surface. The 


Fig. 4.—Sensitivity the technique: top left, master grid; right 
reflection from the kerosene-wiped, ground glass surface; lower left, 
reflection from kerosene-wiped black laminate; right, reflection from 
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lower right has the same black walnut 
veneer and finish the lower left, but 
the core commercial particle board. 
The latter panels had been exposed 
normal office conditions Madison 
for about years, and therefore should 
typical the surfaces furniture 
interest note that the technique used 
evaluates the surface irregularities due 
show-through the core regardless 
the color polish the surface, 
within reasonable limits. This suggests 
the modification the equipment 
that can used portable ap- 
paratus evaluate the surface fur- 
niture leaves the factory after 
known conditions use. 

Experience has shown 
following relationships exist among 
certain observed characteristics the 
reflected grid pattern and the character 
the reflecting surface: 


Divergence the grid lines ac- 
companied dark spot the center 
produced slight bump convex 
surface the panel. 

tern associated with light spot the 
center indicates dent slight con- 
cave surface the 

long, narrow light streak, with 
converging black lines, produced 
long, concave furrow depression 
the surface (typical the distortion 
the surface over lumber core 
from momentary stall the panel 
the sanding operation). 

long, dark streak associated 
with spreading the grid produced 


Fig. 5.—Versatility technique: top left, standard core under 
black laminate; right, commercial particle board under black laminate; 
lower left, walnut veneer over crossbanded lumber core; right, walnut 
veneer over commercial particle board. 


long, convex ripple the sur- 
face, typical distortion over lum- 
ber core. 


Distortions the grid pattern 
are caused angular displacement 
the refiected light; therefore un- 
likely that these distortions can in- 
terpreted terms depth de- 
pression elevation bump. 


Preparation Test Panels 


Exploratory Panels 


series exploratory panels was 
made determine the adequacy the 
Forest Products Laboratory 
board-making equipment for produc- 
tion acceptable test panels, and 
determine roughly the sensitivity the 
show-through evaluation technique. 
The first series included three stand- 
ard-sized boards inch thick and 
roughly inches width and 
length), one from Douglas-fir planer 
shavings, one fromDouglas-fir 0.015- 
inch random-width flakes, 
and one from slivers 
(made hammermilling 
pulpwood chips through 
hammermill screen). Each these 
boards was made the following spe- 
cifications: 

Particles: planer 
flakes, and slivers, fines 
(through 16-mesh screen) re- 
moved after drying. 

Density: pounds per cubic 
foot. 


N 
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SUB PANEL WNOS.— 


26" 


GRAIN FACING 


BOARD NUMBER 


Fig. 6.—Cutting diagram used test particle boards. 


Moisture content particles 
before spraying: percent. 

Resin: Liquid urea used with- 

out catalyst. 


Resin content: percent. 

Moisture content particles 
percent. 

Temperature the press: 


Pressed stops (down 

10. Time the press: minutes. 


Each panel was and cut 
shown Figure The 11-inch-square 
subpanels were then glued between 
two pieces high-gloss black decora- 
tive laminate cold press 
pounds per square inch with room- 
temperature-setting urea adhesive 
spread the core only the rate 
pounds per thousand square feet 
glue line (wet spread). Subpanel 
was sanded 2-drum traveling-bed 
sander (which removed about 0.030 
inch from each side), and was glued 
within hours after the core was 
manufactured. Subpanel was condi- 
tioned for weeks percent rela- 
tive humidity, then sanded and glued 
similar manner. Subpanel was 
conditioned for weeks percent 
relative humidity followed weeks 
percent relative humidity, and 
then sanded and glued. Subpanel 
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9/12 -2-30% 


RESERVE FOR DIMENSIONAL STABILITY, FLEXURE 
AND/OR TENSION TESTS 


9/12 - 3- JO% 9/12 -3-80% 9/12 -4- IO% 9/17 -4-80% 


9/12 -2- BO% 


Fig. 7.—Standard flake-type particle board core; upper left pan: 
sanded and assembled with conditioning (at about percent moi 


ture content); right, conditioned weeks percent relative 


midity before sanding and laminating; lower left panel 


percent relative humidity before sanding and 
brushed with water produce percent moisture content, followe 
week percent relative humidity before sanding 


laminating. 


was treated with the proper amount 
moisture both surfaces bring 
about (after diffusion) the equilibrium 
moisture content produced the 
percent relative humidity atmosphere. 
was then conditioned between plate 
glass sheets for weeks the per- 
cent relative humidity room, then 
sanded and glued. 


Each subpanel was then cut half 
(along the dotted lines shown Fig- 
ure and the left half each panel 
was stored for months percent 
relative humidity, while the right half 
each case was stored for months 
percent relative humidity. After 
exposure, the halves were assembled 
next each other the evaluation ap- 
paratus and photographed. 

Additional particle board panels 
the Douglas-fir flake type (hereafter 
referred the standard board) were 
made evaluate the effect pressure, 
both cold press and hot press 
25, 50, 100, and 150 pounds per 
square inch. The room-temperature 
pressing was done with typical room- 
temperature catalyzed urea, and the hot 
pressing with typical intermediate- 
temperature melamine adhesive (cured 
250° F.). 

summary the conclusions from 
these exploratory tests follows: 


None the surfaces are perfect 
perfect surface would result 
straight lines both directions). 


all cases the subpanel expose 
percent relative humidity 
more distortion than the subpanel 
posed percent relative 

surface panel No. (exposed for 
weeks percent relative humidity 
relative humidity before laminating 
was slightly better than panel Nos. 

The panel made from Douglas- 
fir flakes was somewhat smoother than 
the panels made from either shavings 
slivers. 

The evaluation method exceed 
ingly sensitive. 

The high-gloss black 
laminate appeared satisfactor 
surfacing material, 

general, cold pressing 
better surfaces than hot pressing 
and the lower pressures used col: 


First Series Test Panels 


Experimental Design: 
step designing this study was 
list all the variables thought 
important causing show-through 
Because the variables are 
numerous, was found that the 
vestigation all those listed, 
boards. Since this was impracticable, 
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Fig. 8.—Improved surface resulting from 

use fines both sides standard 
board (unsanded back side shown; 
preconditioning). 


was decided establish standard 
board construction, typical flake 
boards made from Douglas-fir, and 
then investigate individually the varia- 
bles thought most important. 
There undoubtedly interaction 
some the particle board fab- 
rication variables, but reduce the 
number boards required work- 
able number, the evaluation was under- 
taken the assumption inter- 
action. reality, perhaps, this ap- 
screening test, search for clues that 
can later evaluated more conclu- 
sively. When this approach was fol- 
lowed, the initial number particle 
boards required, with 
was only 20. Repeating the standard 
board three times test the consis- 
tency replication increased the 
initial number 22. 

The variables included this first 
series boards are listed below; items 
italics designate standard boards. 


Monogeneous boards 
Particle shape and size 

random width), Thick- 
ness: 0.007,0.015, and 
0.027 inch, 

(2) Slivers, chips 
through ham- 
mermill screen. 

(3) Planer shavings. 

(4) Fines, through mesh 
(from 0.014- 1-inch 
flakes). 

Species 
(1) 
(2) Aspen. 
Resin content 
(1) and percent. 
Moisture content (at time 

(1) 12, and percent. 

(2) percent core with 
percent face (faces 
approximately 1/16 inch 
thick, total 
weight). 
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Fig. 9.—Sanded top face panel shown 


Figure (no preconditioning). 


Pressing boards 

(1) Pressed stops (down 

(2) High prepress pressure 
board thickness). 

(3) Rubber cauls both sides 
(no stops, constant pres- 
sure). 

Density 

(1) 35, 40, and pounds 

per cubic foot. 


Thickness 
(1) inch, inch, and 
inch. 


Three-ply boards (1/16-inch- 

thick faces) 

Fines faces 0.015-inch 
flake core. 

Fines faces sliver 

flakes (0.010 inch 
thick) faces 0.015-inch 
flake core. 


Fabrication Test Panels: Fol- 
lowing the manufacture the particle 
board cores, each was cut, numbered, 
and processed shown Figure 
The decorative laminate facings were 
conditioned percent relative hu- 
midity prior assembly, and the as- 
sembly operation was done cold 
press about 80° pounds per 
square inch for least hours, be- 
tween aluminum cauls covered with 
thin, uniform kraft paper. The sub- 
panels, after being sawn half, were 
then conditioned before; one half 
percent relative humidity and the 
other half percent relative hu- 

This procedure permits the evalua- 
tion each the variables the 
four conditioning treatments used pre- 
viously, but includes only one pressing 
condition (room temperature 
One other change the pro- 
cedure was the sanding the top sur- 
face only depth about 0.030 
inch. The bottom surface remained 
was produced the fabrication op- 


Fig. 10.—Sanded face, complete core made 
from flake fines (no 


eration. Thus, the variable sanding 
0.030-inch depth versus sand- 
ing could evaluated all the 
panels, although the sanding was al- 
ways the top surface. 

Results Evaluation: After all 
the evaluation photographs were avail- 
able, the photos that showed the four 
variables assembly techniques for 
each panel were printed one sheet. 
attempt was made arrange these 
prints progressive order, with 
those showing the most perfect pat- 
tern one end, and those showing 
the most evidence show-through 
the other. This was done independ- 
ently three individuals experienced 
reading the prints, and there was 
surprising general agreement 
three arrangements. was relatively 
easy pick out the five best and 
two worst patterns, but there was 
large group photographs, each rep- 
resenting single variable, that fell 
the center portion the progressive 
ratings. The three replications the 
standard board were almost identical 
and fell approximately the middle 
the order perfection. 

The following variables, 
dividually and with interaction as- 
sumed, seemed have little 
effect show-through, and produced 
grid patterns quite similar 
standard board shown Figure 

Fines over slivers 

0.007- 0.015-inch-thick flakes 

board 
Aspen Douglas-fir flakes 
35, 40, pounds per cubic foot 
density 
12, percent moisture con- 
tent pressed 

square inch 

Shavings standard flakes 

percent moisture content face 
flakes with percent moisture 
content the core 


383 


4 


Fig. 11.—Effect using rubber 
cauls the pressing the standard core. 
Core was sanded smooth ofter was 
pressed (no preconditioning). 


Fig. 12.—Surface produced 0.027- 
inch-thick flakes the core 
tioning). 


Those variables (in 
showed the best grid pattern were: 

Fines faces flakes, unsanded back 

Fines faces flakes, sanded face 

All fines, sanded face 

Rubber cauls, sanded face 

flake faces, sanded face 


Some these are shown Figures 
11, Variables that produce the 
most imperfect grid pattern were: 

0.027-inch-thick flakes, sanded face 

Slivers, sanded face 

These patterns are shown Figures 
and 13. 


Trends from First Series Panels: 
Definite conclusions are 
from the limited number boards 
and variables investigated. Certain 
trends are indicated, however, some 
which appeared worthy fur- 
ther investigation, Because the large 
group variables, listed above, ap- 
peared have little effect 
the show-through pattern 
pared the standard board) there was 
little gained further evalua- 
tion any these variables, even 
combinations. Furthermore, 
tion the difference thickness be- 
tween the halves the panels ex- 
posed percent relative humidity 
and the matching halves exposed 
percent showed relation between 
the average swelling thickness 
the panel and the quality the show- 
through pattern. fact, one the 
best panels the first series (fines 
flakes) swelled more thickness than 
many the panels that had the most 
imperfect show-through patterns. 

The addition surface layer 
tines standard flake core, and the 
use all fines, improved the quality 
the surface only slightly the orig- 
inal percent condition, but the 
provement was very pronounced after 
exposure percent relative humid- 
ity for months. This suggested fur- 
ther pursuit surface layers fines 
different types thicknesses. 
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The rather surprising performance 
the unsanded backs some the 
better-quality panels indicated 
sanding (or lack sanding) and type 
sanding equipment should ex- 
further suggested that the 
sanding variables should 
gated the top side the board 
determine whether the good perform- 
ance the sanded surface the 
boards the first series was because 
they were unsanded because they 
which always had somewhat finer 
texture, because the sifting fine 
particles the bottom, than the top 
side the board. 

All the panels investigated thus 
far had the standard decorative lamin- 
ate glued directly the core, with 
crossbands. would considerable 
interest observe the effect vary- 
ing thicknesses and types crossbands 
subduing the show-through origin- 
ating from the core. 

The two species included, Douglas- 
fir and aspen, have quite similar volu- 
metric shrinkage characteristics; there- 
fore, would interest evaluate 
third species relatively low shrink- 
age, such redwood. 

Further, would advisable in- 
clude grain orientation variable 
determine the effect edge-grain 
flakes compared flat-grain flakes, 
such Douglas-fir 
at-grain and edge-grain flakes. 

Finally, the question the effect 
reconditioning the original 
percent relative humidity the show- 
through pattern should determined. 
This could done re-exposing 
percent relative humidity some 
the panel sections that had been condi- 
tioned percent relative humidity 
for months. 

Second Series Test Panels 


Additional Variables Included: 
thorough study the results the 
first series tests and consideration 
additional suggested variables 


Fig. pattern produced 
sliver core (no preconditioning) 


the selection those thought 
most important for further study 
list these panels that gives, 
mary form, the construction and 
treatment the top surface 
follows. 


TEST PANELS SECOND SERIES 


Top surf. 

treatment (1 

or lamin: 

Panel description 
Standard 

Standard board _ 
Standard board, special condi- 
tioning? Sanded 


No sanding 
Sanded 


Fines on top only 
Prepared fines on top only* 
Thick layer of fines on top only 
Thick layer of fines on top only 
Thick layer of fines on top only 


No sanding 
No sanding 
No sanding 
Sanded 
Special sand 


Aspen flakes (35 lbs. per eu. ft.), 
fines top 

Redwood flakes 

Redwood flakes 

Redwood flakes (30 per cu. 
ft.), fines on top only. No sanding 

Redwood flakes (30 Ibs. per cu. 
ft.), prepared fines on top 


No sanding 
No sanding 
Sanded 


No sanding 


Aspen flakes (35 Ibs. per cu. ft.) 
Aspen flakes (35 Ibs. per cu. ft.) 
Aspen flakes (35 Ibs. per cu. ft.) 


No sanding 
Sanded 


Edge-grain Douglas-fir flakes Sanded 


Flat-grain Douglas-fir flakes Sanded 
Standard board plus 

yellow-poplar crossband___ Sanded 
Standard board plus 1, 16-inch 

red gum crossband Sanded 
Standard board plus 1/ 16-inch 

aspen crossband Sanded 
Standard board plus 1, 14-inch 

Douglas-fir crossband _.. Sanded 
Standard board plus 

hardboard crossband Sanded 


'Standard board previously described. 

“Core surfaces wetted to equivalent of 15 per 
equilibrium moisture content, followed by c: 
tioning 2 weeks at 65 percent relative humidi! 

’Fines prepared by hammermilling 1-inch 
to produce particles similar to the natural fines 


tained from screening flakes over a 16-mesh sere -n)- 


‘Sanded on a single oscillating drum sander 
felt between the steel drum and the paper. 

The panels listed above 
fines the top surface only 
additional explanation. Norma 
when fines fine flakes are used 
the surface particle board, 
are used both sides balance 
board properly. If, however, the 
are similar character the 
narrow flakes approximately 
same length the thicker and 
flakes the core, should 
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Fig. 14.—Effect sanding with felt-cushioned sander drums. Left 
panels were sanded, whereas right panels were not sanded before 
they were laminated. Top, Douglas-fir flakes, center, redwood flakes, 


and bottom, aspen flakes. 


apply the fines layer one side only 
without severe unbalance, This based 
the assumption that the dimensional 
stability particle board primarily 
function flake length, possibly 
slenderness ratio the particles, and 
that width and thickness are relatively 
unimportant. 

Since the fines usually cost more 
per pound than the particles used 
the core board, considerable sav- 
ings could achieved the fines 
laver could omitted from one side 
the board, and further savings 
vould result the fines layer the 
top the board could used without 
sanding. evaluate this theory, the 
boards overlaid with fines were made 
several constructions. 

(1) thick board which 
inch the top surface was com- 
posed fines the weight 
board), intended used with- 
sanding the top. 

(2) but with 

fines (made severe ham- 
flakes) the top only. 

(3) Same (2) only the layer 

epared fines was inch thick 

the weight the board) designed 
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sanding; center, 


used after sanding the top 
surface. 

was realized that, even boards 
the above construction performed 
satisfactorily from show-through 
standpoint, other characteristics such 
tendency warp due the 
slight unbalance, importance elim- 
inating precure the unsanded top 
surface, and the necessity keeping 
track the top surface and specifying 
its use furniture with this side 
would require evaluation. The poten- 
tial savings that might result from this 
construction would achieved re- 
ducing the amount relatively ex- 
pensive surfacing material the 
possibility using planer well 
sander reduce the boards the 
proper thickness tolerance, because ma- 
terial would removed from the back 
side only. 


Results Test Second Series: 
The boards this series were evalu- 
ated the first series, except that 
only condition (processed immedi- 
ately after fabrication the particle 
board) was employed gluing the 
decorative laminates place. This 


Fig. 14—A.—Comparison aspen flake boards and Douglas-fir flake 
boards overlaid with fines having percent resin content: Top, 
felt-cushioned roll sanding. 


and bottom, conventional 


change permitted four 
inch-square panels from each 24- 


28-inch particle board. The panels 
were photographed after the 2-month 
exposure period (the left half again 
percent and the right half 
percent relative humidity 
fore. For comparative purposes, these 
photographs were then combined 
best compare the variables being 
studied. 


Sanding Variables: The amount 
(depth) and type sanding the 
surface particle board core were 
the show-through pattern evalu- 
ated this technique. The standard 
sanding procedure used 
reported here consisted removing 
approximately 0.025 inch one pass 
through 2-drum, traveling-bed com- 
mercial sander with and paper 
the first and second 
felt between the paper and the steel. 
Unfortunately, the machine 
adjusted properly during the sanding 
tests reported here; therefore, oc- 
casions slight groove valley ap- 
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Fig. 15.—Effect unsanded 1/16- 


inch layer top. panel, 
Douglas-fir; center, aspen; and bottom, red- 
wood. 


peared the surface due improper 
hold-down adjustment. 

cle boards made from three species 
flakes (Douglas-fir, redwood, and 
aspen). each case the difference 
shown between unsanded and 
sanded top surface under the standard 
decorative laminate. Again the left 
half each panel was exposed 
percent relative humidity 
right half percent relative hu- 
observation, the unsanded panels pre- 
sented better appearance than the 
sanded panels, particularly the halves 
exposed percent relative 
humidity. 
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few exploratory tests the ef- 
fect depth sanding indicated that 
the deeper sanding produced more 
prominent show-through pattern. This 
observation and the general character 
the show-through pattern produced 
sanding with felt-covered rolls sug- 
gest association show-through 
pattern with softness the felt 
the rolls. explore the comparison 
sanding rolls with felts between 
the paper and the steel drum versus 
the sandpaper directly the steel 
drum (no cushion), 
were sanded single-roll 
shows the comparison aspen flake 
boards and Douglas-fir flake boards 
overlaid with fines (having percent 
resin content) with sanding (on 
the top), sanding (in 
the center), and conventional felt 
cushioned roll sanding (on the bot- 
tom). There appears little 
difference between sanding and 
sanding, but sanding 
with the felt-cushioned rolls both 
the aspen and the overlaid Douglas- 
fir board produced more prominent, 
mottled show-through 


Fines the Surface: The effect 
substituting the top 1/16 inch 
standard flakeboard with 
fines (made severe hammermilling 
flakes) was evaluated boards 
Douglas-fir, aspen, and redwood. 
These were conditioned the usual 
manner after the high-gloss black lam- 
inate was bonded the unsanded sur- 
face the The resultant show- 
through patterns these three boards 
are shown Figure 15. The improve- 
ment the pattern was considerable, 
compared similar boards with 
surface layer fines. The relative im- 
provement the aspen board was 
greater than either the Douglas-fir 
the redwood board. The use 
fines surface layer the aspen 
board produced surface equal 
quality the fines surface layer 
Douglas-fir board. 

all three species, the most notice- 
able improvement was the half that 
had been exposed percent rela- 
tive humidity for months, and 
the three, the redwood board was 
again the best; there was little differ- 
ence between the and percent 
relative exposure. fact, this redwood 
board the best any the boards 
made the Forest Products Labora- 
tory date far show-through 
characteristics are concerned, 


Grain Direction Flakes: Stand- 
ard Douglas-fir flakeboards were made 
with two grain orientations 
flakes—edge and flat. These flakes 
were produced from carefully selected 
blocks which the grain angle was 


pendicular the knife travel (for 
edge grain) essentially parallel 
the knife travel( for flat grain). The 
blocks were from well-matched ma- 
terial there should little 
difference the average density 
growth characteristics the material 
the two groups. 

Figure shows the difference 
the show-through pattern 
with the two grain orientations 
flake. noticeable difference can 
observed the respective patter: 
the edge-grain flakes produced hig! 
quality surface than the 
flakes. This first appears somew! 
contradictory because the 
thickness change the panel 
from flat-grain flakes (radial 
age) was less than half that 
panel made from edge-grain fla 
(tangential shrinkage). ‘There 
however, least two logical expla 
tions: (1) The distribution curve 
thickness for the flat-grain flakes 
siderably wider than the 
curve for the edge-grain flakes. 
the board from flat-grain flakes ism 


top, flat-grain Douglas-fir flakes; 
edge-grain flakes, Both panels were 
with felt-covered drums before they 
laminated. 
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Fig. crossbands: upper left, crossband; right, 1/16- 
inch yellow-poplar crossband; center left, 1/16-inch red gum cross- 


band; right, 1/16-inch 


lower left, 1/14-inch 


Fig. 18.—Effect reconditioning: left, and per cent rela- 
tive humidity conditions (left and right halves, respectively): right, 
panels percent and reconditioned percent relative humidity 


left and right halves, respectively); top, lumber core; center, 5-pl 


from flakes varying thickness, 
whereas the board made from edge- 
grain flakes made from flakes al- 
most identical thickness. (2) Flat-grain 
flakes from Douglas-fir are likely 
wood; therefore, there wider dif- 
ference density the flakes the 
flat-grain board than the edge-grain 
board. Either one both these 
characteristics could overbalance the 
difference between tangential 
dial shrinkage for the species. 


Effect Crossbands: Standard 
Douglas-fir flake particle boards were 
prepared the usual manner (includ- 
ing the sanding) and were then used 
make test panels with five different 
crossbands. These were compared 
board with crossband un- 
der the decorative laminate. The show- 
through patterns produced these 
test panels are shown Figure 17. 
the left-hand half each panel 
exposed percent and the 
midity for months before the 
were taken. The use 


cores were sanded with felt-cushioned rolls before they were laminated. 
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1/16-inch yellow-poplar, red gum, and 
neer crossbands appeared produce 
slight improvement the show- 
through pattern compared the 
particle board with crossband. The 
use hardboard cross- 
band, however, produced improve- 
ment the surface the percent 
condition and marked improvement 
the percent condition. pos- 
sible that exposure longer than 
months necessary bring the board 
with the hardboard crossbands 
equilibrium because the increased 
thickness, but, inasmuch the half 
exposed percent showed consid- 
erable improvement over the other 
crossbands percent relative hu- 
permanent improvement from the 
inch thick hardboard crossbands. 


Effect Reconditioning: eval- 
uate the effect reconditioning the 


percent condition show- 


through, typical panels 
banded yellow-poplar lumber, ply- 


wood, and particle board cores were 


plywood core; and bottom, standard test particle board core. 


reconditioned for months per- 
cent relative humidity. These three 
panels are shown, before and after re- 
conditioning, Figure 18. The long, 
wave-type imperfection, typical 
lumber core, showed clearly the 
percent condition and was almost com- 
pletely eliminated reconditioning 
percent. Likewise, the typical 
crossed wave pattern plywood 
core percent relative humidity 
was considerably reduced recondi- 
tioning percent. The typical mot- 
tled pattern particle board core 
conditioning percent relative hu- 
midity, but was still noticeably poorer 
than the left half the board, which 
was continuously percent. The 
standard particle board this panel 
was assembled condition (no pre- 
conditioning the core). 

Although the four conditioning var- 
iables the particle board cores be- 
fore they were laminated had 
ticeable effect the show-through 
pattern after conditioning one-half 
the panel percent relative hu- 


387 


THROUGH RECONDITIONED PANELS 


Core variables 


25 35 20 
laminating ft. ft. board? cu. ft. face content content ings Slivers flakes score 
weeks R.H.+ 
Mois‘ure on surface. 2 2 3 4 2 2 2 3 2 2 24 


'A rating of 1 is best, and 4 indicates the poorest surface. 


240 pounds per foot; percent moisture content; percent resin content; 0.015-inch-thick, 


1-inch-long, randon-width flakes. 


midity and the other half per- 
cent, reconditioning the right half 
again percent relative humidity 
revealed differences associated with the 
original preconditioning the core. 
Photographs reconditioned 
groups panels were studied, and 
were assigned accordance with the 
perfection the surface rating 
being best and being least regu- 
lar). The results this inspection are 
shown Table 

all cases the panels made from 
cores that were conditioned first for 
weeks percent relative hu- 
midity followed weeks per- 
cent relative humidity, then sanded 
and overlaid were judged best. 
the basis the total score, the 
cores that were treated with the re- 
quired moisture each surface pro- 
duce the proper moisture content for 
percent relative humidity conditions 
were second, followed closely the 
cores that were conditioned per- 
cent relative humidity for weeks. 
The panels made from unconditioned 
cores produced the poorest pattern 
when reconditioned. 


Conclusions 


The evaluation technique used 
this study show-through varia- 
bles particle board cores was found 


sufficiently sensitive for the pur- 
pose, and capable giving reproduci- 
ble results. Furthermore, the versatility 
the technique makes applicable 
for use wide variety panel 
constructions with 
gloss surfaces any color. 

Application the technique 
evaluation characteristics particle 
board fabrication (observable through 
high-gloss black decorative 
vealed that many the variables 
thought important had little ef- 
fect, but some, such the use fines 
the surface, minimum sanding, 
and sanding special technique, 
had marked effect improving the 
quality the surface. Other variables 
such thick flakes and slivers reduced 
the quality the surface. 

The use typical veneer crossbands 
had little effect the show-through 
pattern produced the standard 
Douglas-fir flake particle board core; 

hardboard cross- 
band, however, produced definite 
improvement. 

There relation between quality 
surface and average thickness in- 
crease particle board cores due 
increase equilibrium moisture 
content. 

Edge-grain Douglas-fir 
duced more uniform surface both 
and percent relative humidity 


conditions than did flat-grain Douglas- 
fir flakes. 


Reconditioning panels the or- 
iginal percent relative humidity 
condition after being exposed 
percent relative humidity for months 
produced marked improvement the 
surface. These surfaces were gen- 
eral somewhat lower quality, 
ever, than the half the panel 
had been exposed continuously 
percent relative humidity. 


Four different core 
treatments before sanding and 
tion the decorative laminate cau: 
relative humidity percent relat 
humidity condition. Upon 
ing the half that had been conditio: 
percent, the original core con 
tive humidity was definitely better 
the other three core treatments. 


During the course the stu 
many variables, yet not investigai 
were for further work. 
list these might include: 


cent relative humidity followed 
relative humidity (typical use 
ditions northern states). 


Laminating 
such type, temperature cure, 
spread, pressure, and forth. 


Mixture high- and low-density 
particles. 


Aging constant relative 
humidity. 


Reversed cycling moisture 
content. 


Press cycles. 


Although rapidly becoming com- 
petitive cost with other materials. 
particle board has not fully succeeded 
markets for which was primarily 
designed. One factor that has retarded 
its application for such uses core 
stock for fine furniture has been its 
characteristic show-through pattern, 
which differs from that lumber 
plywood. 


result the work reported here, 
technique available that provides 
means examining, evaluating and 
recording the show-through pattern 
(which often called telegraphing) 
panels made with particle board cores. 
Information obtained will point the way 
for commercial modifications and im- 
provements particle board. 
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WHAT THIS RESEARCH MEANS 


Although the technique was devised 
working tool evaluate show- 
through characteristics particle 
board, can used equally well 
any furniture panel, regardless color 
pattern the finished surface 
the type core. This means that its 
potential applications way beyond 
the original concept. making the ap- 
paratus portable, for example, can 
used valuable evaluation tool 
actual furniture, perhaps 
evaluating the effect certain service 
conditions furniture. Simple modifi- 
cations the techniques could further 
amplify its uses include the 
tion the show-through characteristics 
underlayment panels made ma- 
terials other than wood. 


you would like duplicate this 
periment your laboratory plant, 
you would like modify the 
parator for specific purpose, the 
Forest Products Laboratory has ava 
ble technical note that describes 
show-through comparator, sets forth 
details its manufacture, and tells 
read and interpret the grid patter 
The note includes excellent 
view the set-up and copy 
master grid used the FPL. phc 
graphing the grid replica with 
lens and portrait attachme 
slides can produced that are 
able for use with the comparator. 

For copies the technical note, 
to: The Editor, Forest Products Journ: 
417 Walnut St., Madison Wisc. 
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KRAFT PULP INDUSTRY came 
the south about 1910, time 
when the wood supply and the labor 
supply were both plentiful. Wood was 
originally delivered the pulp mills 
every conceivable conveyance the 
miraculously low cost 
cord. The industry has grown rapidly 
and wood now consumed rate 
excess 20,000,000 cords annu- 
ally. Forest labor, once plentiful, 
now scarce, and competition for 
much keener. Supplies come mainly 
tree farms, where grown 
crop specifically for pulp use. These 
changes labor forces and availability 
wood have made obvious that 
methods and equipment used har- 
pulpwood must improved, 
able 


The Author: Baker, 
University Florida Grad- 
uate, has been manager of 
the Engineering and 
Supply Department at St. Re- 
gis since 1955. The depart- 
ment furnishes 240,000 cords 
wood chips year the 
St. Regis mills. 
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UTILIZATION 


LOADING Tree-length pulpwood St, Regis Paper 
Suwanne Forest Southern Georgia. 


Tree-Length Pulpwood 


BAKER 
St. Regis Paper Co., Jacksonville, Fla. 


The need for better system 
pulpwood logging growing 
daily. This demonstration 
tree-length harvesting 
products shows that reduces 
costs, recovers maximum vol- 
ume from each tree, reduces 
labor problems, and results 
improved revenues 
forest. 


The following are some the im- 
portant developments pulpwood 
harvesting: The development 
mechanized pulpwood yard where the 
foot, 3-inch pulpwood bolts are 
transferred railroad cars machine 
instead hand; the pulpwood pal- 
let system that affords pre-packaged 
load and reduces the effort necessary 
for loading the woods; the inven- 
tion and marketing various mechan- 
ical devices for woods-loading the 
bolts trucks; the development 
harvesting combine that completely 
mechanizes felling, limbing, bucking, 


WEIGHT-SCALING tree-length logs St. Regis Paper 
chip mill Fargo, Georgia. 


Logging 


and handling the pulpwood bolts; 
multiple-length logging pulpwood; 
and most recently, tree-length pulp- 
wood This latest step, tree- 
length pulpwood logging, its objec- 
tives, methods, equipment, efficiencies, 
and the opportunities for better and 
more complete utilization through in- 
tegration with logging other forest 
products the subject this paper. 

The St. Regis Paper Company began 
tree-length pulpwood 
grated with the logging saw timber 
and poles Fargo, Georgia, Janu- 
ary 1958. Buckeye Cellulose 
Foley, Florida, quickly adopted the 
system. The success these two oper- 
ations interest, and 
plans are being made for similar oper- 
ations Brunswick Pulp Paper 
Company, Hudson Pulp and Paper 
Company, Rayonier, Inc., and Union 
Bag-Camp Paper Corp. 

The objectives tree-length pulp- 
wood logging are reduce cost, im- 
prove the dependability wood flow 
the mill, afford maximum timber 
4 Session XIII, Logging, FPRS 


14th Annual Meeting, June 1960 Mon- 
treal, Canada. 
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CUT-OFF SAW used cut sawlogs and poles oversized portions 
pulp logs; operator also sorts products and controls the chipper. 


utilization, and alleviate the growing 
shortage forest labor. 

Fargo, Georgia the site St. 
Regis Paper forest man- 
agement headquarters for its 230,000 
acre “Suwannee and 
Fargo Chip Mill. The forest tract 
managed under long-term cutting 
contract and lying west the Okefe- 
nokee Swamp the South East corner 
Georgia. The ground quite low, 
wet, and flat with variations eleva- 
tion from feet any given area, 
and general rise about foot 
the mile north-westerly direction. 
The average annual rainfall about 
inches. Timber species are slash 
and longleaf pine, The growing and 
management this timber 
ried out St. Regis Paper Com- 
foresters, but the logging 
entirely contractor through several 
subcontractors. 

Marked timber felled, skidded, 
loaded, and trucked the chip mill 
tree-lengths. Trees are selected with- 
out regard for end use. Marking usu- 
ally constitutes thinning 
removal the larger trees, but 
some cases provides only for seed 
tree stand left. The average vol- 
ume removal approximately 
cords per acre, with residual stand 
between and cords per acre left 
the selective cut sites. Felling 
done with one man, blade-type chain 
saw. Single- and double-bitted axes are 
used for limbing. Skidding all done 
tractor without sulky arch. 
The tractors used are all track type 
with track plates twenty inches wide. 
They are the draw-bar 
horse power class and are equipped 
with logging winch. Logs are choked 
for ground skidding 
wire rope chokers with eye 


splice each end. These chokers are 
not preset. They remain fixed the 
tractor draw bar and are attached 
each log for skidding means 
link, Each tractor trails three 
four chokers and usually skids one 
two the winch line. Some skids 
are pulled top first and some butt first. 
Logs are loaded from the landing 
front-end loader, also track. 
loading keeps pace with the skidding 
operation; thus, little volume tim- 
ber ramped ahead loading. This 
practice creates some lost time load- 
ing and some skidding, but has 
been necessary because the very soft 
soil which might, any minute, re- 
quire the abandonment landing. 
The logs are loaded frame-type 
tandem log trailer with dropped-center 
section, fifth wheel, two-log bolsters, 
collapsible standards, and swinging 
landing gear designed for maximum 
floatation. The most popular tire 
this unit 17.00 20, 24-ply nylon 
aircraft tire that exhibits excellent 
floatation and good life. Each trailer 
load normally contains about cords 
58,000 pounds net load. These 
trailers are moved through woods’ 
trails graded road fire break 
especially designed truck tractor, 
which also equipped with 17.00 
20, 24-ply nylon aircraft tires, except 
that these are capped with mud-grip 
tread. The unit has sliding fifth 
wheel for raising the goose neck 
the trailer above the tires and for dis- 
tributing portion the load the 
front axle. All four 
powered, and the short-coupled, off- 
highway truck tractor built for the 
rugged duty moving the loaded 
trailers through the woods, Roads 
graded fire breaks, (which the loggers 
use roads) are built and maintained 


CHIP LOADING done system belt and flight conveyors. 
system capable loading freight cars hours. 


2-mile intervals; hence, the 
highway movement trailer seld 
exceeds mile. Upon 
grade, the woods truck 
loaded trailer and picks 
empty for loading. The highway 
returning from the chip mill drops 
empty trailer and picks 
one. Thus, the woods operation 
highway trucking operation are 
rated with the prepackaged load 
ing each more efficient. 
Normally each subcontractor owns 
and manages only one logging unit. 
and its crew made follows: 


n 


saw man 

limber 

skidding-tractor operators 

loader operator 

deckman 

driver 

highway truck driver 

foreman, who normally 
the subcontractor 


Total Men. 


This typical unit with nine men 
ally attains production rate 
cords per day about cords 
man day under the tree-length 
while the average production rate 
man day 134 cords when 
3-inch pulpwood logged. Hence 
men tree-length logging are eq: 
length logging. 

Tree-length pulpwood logging 
also less subject 
weather because the equipment used 
more adaptable wet ground than 
conventional equipment. This me: 
steadier employment and higher 
and other costs are higher, tree-leng 
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logging affords the con- 
actor better profit and delivers the 
ood lower cost. This enables him 
get and hold good loggers. 


opportunity for integrated utiliza- 
sorting the various products all 
required integrate the log- 
poles, saw logs, and pulpwood 
tree-length. Selection and trimming 
chip mill, The objectives such 
integration are lower the cost 
reasing the volume removals 
each acre and eliminating the 
‘racing steps common separate 
for poles, sawlogs, and 
pulpwood. Financial returns from the 
are improved because each part 
each tree can allocated its 
highest economic use, regardless its 
remoteness from other trees similar 
grade, and because the entire stem 
saw log and pole trees used. 


The chip mill Fargo receives the 
truck loads tree-length logs, weight- 
scales them, unloads the logs, debarks 
them, passes them under cut-off saw 
cut the poles, sawlogs, and oversize 
portions pulp logs. Poles and saw- 
logs can kicked out for sale, and the 
balance chipped. 


The truck scale Fargo has 
100,000-pound capacity with 10- 
50-foot platform, and equipped 
with automatic printer. Upon ar- 
rival, the weight-scale ticket marked 
with the name 
number, source land ownership 
the wood comes, the 
county, the species, the time and date 
arrival, and the gross weight the 
truck load. After the truck un- 
loaded, the ticket again stamped 
the printer indicate the tare weight 
the truck. The net weight and cord- 
age computed and the time out 
marked the ticket. The log-scale 
tickets are arranged sets consisting 
one original and four copies with 
disposable carbon between each sheet. 
The original this ticket forwarded 
accounting for payment stump- 
age the land owner and for pay- 
ment the logging The 
copy kept for the mill’s record. 
The second copy forwarded the 
management department for their 
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record removals. The third copy 
forwarded the primary logging con- 
tractor, and the fourth and final copy 
ceipt for his load. After loads are 
weighed in, they are moved either 
two log decks where power equip- 
ment slides the logs from the bolsters 
the truck 220-foot long steel 
ramp. This movement effected 
pair sliding arms moved cables 
and drums from the opposite end 
the ramp. Logs are moved forward 
bunches truck loads and 
stored the The same sliding 
arm that unloads the truck used 
break down the piles logs the 


other end the deck and feed 


into chain conveyor, one time. 
All work the unloading end 
ramp done the truck driver, 
while the movement the arms 
vated control room the opposite end 
the ramp. This operator assisted 
deck man maintain continu- 
ous stream logs down the first con- 
veyor the ring-type, 30-inch de- 
barker, operating speed 130 
linear feet per minute. The debarker 
operator controls the movement the 
infeed log conveyor well the de- 
barking operation. The next operator 
the cut-off saw position trim 
poles and sawlogs, sorting them with 
the appropriate air operated kicker 
and diverting oversized portions 
pulp log the breakdown rig. This 
breakdown rig consists short, live- 
storage deck for the accumulation 
oversized logs, small carriage, hydrau- 
lic stop and loader and log turner, 
circular saw, and transfer for the 
slabs and cants back the chipper 
where they join other pulp grade logs 
passing down the sorting conveyor and 
directly into the chipper feed. The 
chipper 84-inch, 8-knife chipper 
with horizontal feed and gravity dis- 
charge. powered directly con- 
nected 900 hp. total enclosed fan 
cooled motor, turning 450 RPM. Chips 
are transported the car and loaded 
series three conveyors. The first 
flight conveyor which discharges 
them 36-inch belt. The belt 
elevates the chips and discharges them 
second flight conveyor that 
spans three tracks and loads waiting 
car either these three tracks. 
last operator the mill controls this 
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loading. The mill Fargo operating 
two hour shifts per day better 
than cords per hour. Each shift 
employs five operators, foreman, and 
millwright. The mill superintendent 
and the log scaler complete this team 
that produces approximately 80,000 
cords wood chips year, 


Logging pulpwood 
and processing through operation 
similar the one described results 
increase pulpwood vol- 
ume recovery, utilization compared 
with conventional logging pulp- 
wood bolts. This the result re- 
duction the minimum top diameter 
from inches inches and the 
elimination saw-kerf. Logging pulp- 
wood bolts often fails, however, re- 
cover all the available timber. Oc- 
casionally oversize bolt, too heavy 
for hand loading, will left 
down tree will passed the truck 
unable drive close enough for 
loading. actual practice, therefore, 
the improved yield for tree-length log- 
ging often exceeds the percent cited 
above. addition the tops and low- 
grade portions saw log and pole 
trees are recovered for pulp. The re- 
sult again more complete utilization 
available fiber. Better well 
more complete utilization timber, 
achieved the integrated operation 
because each piece can allocated 
its highest economic use, sawlog and 

ole lengths can cut accurately, and 

ecause concentration the various 
grades sufficient volumes demand 
top market price possible. 


The importance system pulp- 
wood harvesting that better than the 
shortwood operations known today, 
growing day day. The current pro- 
gram being proposed the American 
Pulpwood Association for research 
project study pulpwood harvesting 
evidence that this major prob- 
lem our industry. the many ave- 
nues open for improving pulpwood 
harvesting, integrated tree-length log- 
ging all forest products appears 
the most promising. reduces cost, 
improves reliability wood supply, 
recovers the maximum volume wood 
fiber from each tree harvested, makes 
maximum use available labor, and 
improves the revenue from the forest 
land. 
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Panel Moderator 


DR. BEN BRYANT 


College Forestry, University 
Washington, 


RECENT YEARS THERE HAS BEEN 

increasing motivation for plywood 
manufacturers make operations more 
efficient. Higher costs labor, raw 
materials and equipment well the 
impact imported plywood have un- 
doubtedly provided stimulus for 
more efficient production. 
West Coast softwood plywood industry 
also cursed with great fluctuations 
price for its product. periods 
famine, such currently exist, only the 
most efficient plants can produce 
profit, even the factor log costs 
most favorable. 

When one looks the softwood 
plywood industry whole, the signs 
are encouraging. Devices have been in- 
stalled improve the economic effi- 
ciency charging the lathe, peeling, 
offbearing, dryer feeding, detecting 
moisture, jointing, edge gluing, patch- 
ing, loading and unloading the press, 
panel trimming, sander feeding and 
panel 

Few, any plants even the newest, 
take advantage all this equip- 
ment. were employed, the plant 
could scarcely called 
would apparent that the 
separate operations had been rendered 
volved and production per machine. 
However, the material flow through 
the plant would still batches and 
the absence interconnecting con- 
veyors would conspicuous. 

Those who are familiar with steps 
involved plywood manufacture will 
have noted the absence reference 
the glue spreading and 
ess the above list, Aside from one 
two attempts automatic core lay- 
ing, this essential step the process 
remains one the most wasteful 
manpower and expensive terms 
unit cost, 

what rational basis are decisions 
reached regarding whether not 
more efficient equipment should in- 
stalled plant? The answer this 
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PANEL DISCUSSION 


Plywood Automation 


Representatives two 
adhesives manufacturers, 
industrial engineering firm, 

and plywood ma- 
chinery manufacturer discuss 
technical developments and 

economic facts this 
timely subject. 


question lies accounting philosophy 

Where can look for new ap- 
chinery manufacturers who have been 
providing equipment for the particle 
board and hardboard industry are 
position tell how automation 
techniques used those industries 
can adapted and applied ply- 
wood manufacture. 

Here are reports representatives 
two adhesive manufacturers, in- 


dustrial engineering firm and 
chinery manufacturer. They present 
technical developments gluing 
layup operations, the economic 
neering unit automation, and 
developments machinery and 
niques that will eventually bring 
dream making plywood auton 
ically reality. 

Whenever progress occurs 
industry, there are leaders behind 
progress who have had vision, 
have pressed toward their goals, 
times spite great difficulties, 
who have been able work out 
ideas teaming with others 
shared their dream and were 
tion help them develop it. 
authors the reports you will 
here are such men. The future 
automation the industry depc. 
upon the willingness managen 
give them, and others like 
the opportunity selling their 
and demonstrating the 
their thinking. 


Automation with Dry-Film 


STENSRUD 


Reichhold Chemicals, Inc. 
Seattle, Washington 


PROPOSAL FOR ONE- 
grade plywood mill. There have 
long been grading rules established 
for softwood plywood which limited 
the number patched defects for 
certain grade faces, backs, etc. The 
allowable number patches for 
face has increased over the years 
where patches are now allowed per 
available well. This so-called 
ural” grade intended for use the 
limited number applications 
wherein the Douglas-fir will 


The Author: 
Stensrud, a graduate of the 
University of Washington, 
is Manager of Technical 
Service for Reichhold’s Paci- 
fic Northwest Division. 


ished naturally with, say, varnish, shel- 
lac, resin sealer, etc. There 
will undoubtedly always 
need for some plywood this grade. 
The majority plywood used, how- 
ever, probably falls class 
the plywood used for 
derlayment for resilient flooring, 
countertops, the structural part 
inets, floorboards for trucks and 
mobiles, signboards, packing 
most these applications, the 
wood either left unfinished 
painted with opaque pai 
Through the advent 
combination overlays and 
this sort, most any kind 
face can successfully overlaid 
successfully painted. 

session XII, Glues and Gluing and 
Plywood, FPRS 14th Annual Meeting, Jun 


1960 in Montreal, Canada, approved for p 
cation July 1960. 
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most applications where the ul- 
mate consumer wishes have dec- 
natural wood panel, will 
ecify one the special types 
plywood surfaces, such 
brushed etched plywood 
type or, which more likely, 
one the more decorative 
panels such knotty pine, 
cedar, vertical grain fir. 
This proposal, then, make 
nel which can refer utility 

for certain uses, core panel. 
certainly does not limit its appli- 

panel could then used 

underlayment, sheathing, structural 

Mentioned above; overlaid 
plastic overlay for use con- 
crete form. 

Many the principles that will 
this section the pres- 
entation are not limited use 
one-grade mill but are equally appli- 
cable the ordinary many-grade mill. 
Many the basic principles could also 
applied hardwood—overlaid soft- 
wood plywood manufacture. 


Log and Peeler Selection 


The optimum log grade should 
determined for the grade plywood 
produced, and good sorting and 
selection logs and marking and 
cutting peeler blocks must insti- 
tuted. This especially important 
well integrated forest products utili- 
zation operation. operation that 
might include saw mill, one more 
plywood mills, composition board 
plant, and pulp mill, just about any 
log that might brought out 
the woods could utilized the 
best economic advantage commensurate 
with grade recovery and current mar- 
ket conditions for the various products. 
the plywood mill described here, 
would not economical indiscrim- 
inately mix no. sawlogs with no. 
pecler logs, when perhaps no. 
no. sawlog, for instance, the opti- 
mum grade peel this certain 
operation. 


Standardized Peel 


Most western softwood plywood 
manufacturers peel three thicknesses 
the majority their plywood. 
These are 1/10, 1/8 and 3/16 inch. 
With combinations these three thick- 
nesses, almost any standard plywood 
hickness can constructed. Data col- 
the Douglas Fir Plywood 
\ssociation and the Plywood Research 
Tacoma, Washington 
ndicate that there are many 
veneer thicknesses peeled 
present time. These are 1/16, 


1/5, 7/32, and 1/4-inch. These 
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Fig.1.—Flow chart conveyor system carrying veneer dryers. 


hypothetical, one-grade 
plywood mill de- 
scribed, and recommendations 
are given log selec- 
tion, standardized clipping 
and peeling, defect limi- 
tations, green-chain sorting, 
and layup practices 
with dry-film adhesive 
system. 


thicknesses are peeled about dif- 
ferent thicknesses for each nominal 
thickness. Therefore, there can con- 
veneer thicknesses used. The common 
constructions the western softwood 
plywood industry; for example the 
5/16, 7/16, 9/16, 11/16, and 13/16 
inch thickness which comprise most 
the plywood made the industry, and 
which later sanded 1/4, 3/8, 
1/2, 5/8, 3/4 inch, respectively, could 
made with single veneer thick- 
ness. This would practical, with the 
two glue systems discussed For 
example, mill making sanded con- 
structions, such those mentioned 
above, could use, for instance, 1/9- 
inch peel. This theoretically 0.1111 
inches, but commonly peeled 
the industry average 0.112 
inches and will range from 0.111 
0.114. This single veneer thickness 
could used produce the stand- 
ard rough thicknesses shown Table 
Some unorthodox numbers plies 
appear the table. For instance, 7/16 


inch made with plies 1/9. 
using standard glue spreader layups, 
such construction would impos- 
sible. Using either the glue systems 
described here; however, the core 
the case conventional 3-ply panels 
the centers the case conven- 
tional 5-ply panels can doubled 
and laminated parallel the grain 
produce thicker panel with some- 
what thinner-than-usual 
nesses. Table shows similar set 
constructions for sheathing plywood 
that could all made with 
veneer. 


Defect Limitation 


The Plywood Research Foundation 
have done considerable work auto- 
matic detection and rejection 
and veneers. This usually 
done the green veneer stage, 
prevent wasting money drying ve- 
neers that are not usable for making 
quality plywood. Besides the waste 
drying this ultimately unusable vencer, 
there the additional waste veneer 
patching, and waste glue. Addi- 
tionally, defective veneer made 
into plywood, the layup, pressing, saw- 
ing, patching, sanding, and inspection 
all increase the cost this piece 
minates and rejected, not only 
the thick thin veneer wasted, but 
all the rest the veneers the panel 
and the glue are also wasted, look 
for excellently engineered, well-instru- 
mented systems for detecting 
ject rough thick and thin veneers 
installed and operating within the 
next few months. 
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Standardized Clipping 


propose set this hypo- 
thetical mill automatic clipper that 
would clip the veneer one two 
possible widths. This clipping would 
done without benefit human 
operator. The major advantages this 
type clipping would (1) saving 
manpower the clipping and sort- 
ing the green veneer, (2) there 
should less downgrade veneers 
the dryer due principally shrinkage 
the traditional wide sheets 
roller dryer. This downgrade con- 
ventional mills ordinarily handled 
end taping before layup shim 
patching the panels either just after 
pressing just after their first sand- 
ing. (3) Handling 
veneers one width would simplify 
storage and transportation problems. 

Two such widths might 
and inches, mill making 
wide stock would edge 
glue otherwise join two 
make 50-inch face, back, center. 
Four these cut half length- 
wise could used for 
core for conventional spreader oper- 
ation, they could edge glued 
otherwise joined for one-piece cores. 

Another “standard” width might 
Three pieces 17-inches 
wide would form 50-inch faces, backs, 
and centers, and six widths 17-inch 
core would constitute conventional 
100-inch plywood panel. 


Green Chain Sorting and Drying 


This proposition would 
that sorting for grades would 
done the green sorting 
for heart sap would done the 
green chain. Veneer that was not 
would surveyed for possible cutting 
back for use core material or, the 
extreme case, could clipped re- 
cover clear material along one edge. 
(See Figure follow this flow.) The 
economics have not been studied, but 
would entirely within reason that 
piece veneer that would have 
subsequently handled several times 
order make sound piece out 
would better utilized were 
made into pulp chips. Whole width 
and length pieces leaving the green 
chain would then travel down con- 
veyor, installed which would 
some sort weighing device for 
weighing the individual pieces ve- 
neer they pass certain point. This 
weighing would indicate the moisture 
content individual piece ve- 
One must bear that 
density variations the veneer are 
possibly due such things differ-- 
ence annual ring count, percentage 
summerwood, site, etc. Within one 
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Table CONSTRUCTIONS MADE SINGLE THICKNESSES 
SANDED VENEER CONSTRUCTIONS 


Nominal Sanding and 
Number of Veneer Total Rough Nominal Sanded Compression 
Rough Thickness Plies Thickness Thickness Thickness Thickness Allowance: 
3-plies 0.112* 0.336 0.313 0.250 0.086 
7/16... 4-plies -112 .375+ .0156 
9/16 5-plies 112 .560 562 .500+= .0156 - 060 
11/16__ 6-plies 112 .688 .625= .0156 047 


*All decimal thicknesses in inches. 


**Commercial Standards 45-55 (Douglas Fir Plywood) and (Western Softwood 
allow a + 1/64 (0.0156) variation from nominal thickness for sanded plywood. 


Table 2.—PLYWOOD CONSTRUCTIONS MADE WITH SINGLE VENEER 
THICKNESSES 1/10-INCH SHEATHING CONSTRUCTIONS 


Number Veneer 
Rough Thickness Plies Thickness 
5/16__. 3-plies 0.105* 
6-plies .105 
3/4 


7-plies 


*All decimal thicknesses in inches. 


Withi 

Nominal Variation from Comme: «al 

Total Rough Nominal Rough Standa_ s; 

Thickness Thickness Thickness Allowan ** 
0.315 0.313 +0.002 Yes 
525 500 .025 Yes 
630 .005 Yes 
735 750 Yes 


**Commercial Standards 45-55 (Douglas Fir Plywood) and CS-122-56 (Western Softwood Plyw. 4d) 
allow a+ 1/32” (0.0312) variation from nominal thickness for sheathing plywood. 
***Compression would probably put the net thickness within limits. 


run logs from certain area, how- 
ever, this weighing device could 
quite accurate for determining the dry- 
ing time necessary for that particular 
piece veneer. This weighing device 
could actuate automatic transfer 
system which could carry the high 
moisture content pieces down one con- 
veyor and the low moisture content 
pieces down another conveyor, These 
two conveyors could lead either 
separate veneer dryers. the Douglas- 
fir industry, for instance, has been 
found that the veneer that finally gets 
the point drying about 1/3 
sapwood and 2/3 heartwood. has 
been established that sapwood dries 
about half the rate heartwood; 
therefore, half the physical space 
when using two dryers would de- 
voted heartwood, the other half 
sapwood, Likewise, split-feed dryer 
would split evenly that the 1/3 
sap being dried approximately 
the rate the heartwood would 
occupy much space the 2/3 
the veneers which are heartwood. 

All veneers, when emerging from 
the dryer would pass under continu- 
ous moisture detector and marker. This 
machine could set that would 
sense veneer that too high 
and actuate return mechanism feed 
any veneer marked, the in-feed 
side the heart dryer heart section 
the split-feed dryer. Assume that 
the veneer has been dried without 
significant down grade, 
which are too high have been 
returned the green end the 
dryers. now have veneer traveling 
along conveyor belt which all 
MC, and all the same 
width and length. 

this point, relatively simple 
scanning system could 


determine which sheets ven 
would need patching order 
could piece electronic equ 
ment that would scan the sheet. 
piece veneer that would pass li; 
from one side the other would 
jump roll jump belt system 
would divert that piece vencer 
momentarily for patching. This 
mill with the 
action The veneer 
travel off the dry belt past the patching 
station and return the dry belt 
almost any sawmill. other words, 
the patched veneer will 
train sound veneer. The number 
such patching stations would have 
ous patcher, which will available 
the near future could used. 

this point, all the veneers would 
sort out high grade veneers this 
point for use another layup plant 
for sale the open market, 
this the point which should 
segregated. 

Also this point, those 
which would make better face 
depending upon the particular gra 
set the mill, could 
face edge gluer. Those veneers 
used for cores could divert: 
core edge gluer prior whi 
(or after, which common 
mills today), the veneer would 
been cut core length. 
would edge glued, such 
panel layup process, and backs wou! 
course, also edge glued. Sin: 
panel patching expensive proces 
good job face and back edge 
almost without regard the end 
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the final panel, aside from sheath- 
Therefore, most face and back 
should jointed before edge 
then edge glued, taped into full 
sheets veneer for panel layup. 


Layup 


previous considerations would 
applicable several different glue 
ems, but from this point spe- 

glue system and how may 


for making plywood this hypo- 


ical mill will considered. This 
othetical mill may operated 


equipment, might automate the 
and pressing operation, The 
layup scheme presented here 
just one many. Several schemes 


ave been used the layup ply- 


wood with film glue. These schemes 
from simple two-man layup 
setup for 5-ply panels more com- 
plex system involving several men and 
conveyor belt for making the 


panels. all these systems, the great- 


est lack seemed the one piece 
cores with the film applied both 


sides. Another common nemesis 


press loading personnel the 
film glue. Because lack friction, 
the panel difficult load unit 
without fastening the veneer together. 
completely dry panel 


the loading elevator 


quickly and positively panel laid 
with liquid glues, which are some- 
what tacky, Most these objections 
would overcome installing 
system along the lines which are 
shown here, and combining with 


the more sophisticated press charging 


and handling equipment. 


The film glue made Reichhold 


pure phenol-formaldehyde resin 
supported cellulosic carrier for 


handling. The product weighs 
pounds per thousand 


square foot and contains approxi- 


dehyde resin solids volatile-free 
basis. This equivalent 60- 


pound conventional liquid 
phenol- 

with filler and The resin 
solids content such mix ap- 
proximately percent. Therefore, the 
resin solids double glue line 
would approximately pounds. 
The resin solids the film the 


ormaldehyde glue extended 


ume volatile-free basis would ap- 


proximately pounds. 


the present time, this product 
nanufactured only Seattle, Wash- 
has been shipped around 
world users Europe, Africa, 
\sia, Australia, South America and, 
ourse, points all over the North 
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Fig. 2.—Conveyor system for plywood layup with dry-film adhesives. 


American Continent. being used 
the present time several 
facturers the Eastern Canadian 
hardwood plywood manufacturing re- 
gion. The product every day use 
the Los Angeles, California aircraft 
plywood industry well several 
manufacturers the West Coast for 
overlaying particle board and plywood 
“core with hardwood veneers. 
One large flakeboard manufacturer 
makes hardwood-overlaid panels 
one-step process laying sheet 
film glue and then sheet hardwood 
veneer over the felted mat before the 
panel inserted the board press. 

The film shipped rolls approxi- 
mately 4000 feet length and either 
38, 50, inches width, The 
rolls are wound 6-inch (i.d.) 
fiber core. 


this layup scheme, faces, backs, 
and centers edge glued standard 
placed loads their respective con- 
These move forward on. gravity 
rolls and are braked automatically be- 
fore they into place the auto- 
matically controlled scissors lift, 
and When any one the stacks, 
functioning. The proper scissors lift 
would return its bottom position, 
and the braking mechanism the 
gravity roll conveyors would release 
the next load the scissors lift. 


core fed into this system, 
advances into either edge gluing 
taping section and passes through 
set line rip-saws that square the 
edges the core before they enter the 
taper. This system possible because 
the constant width the core. This 
should conserve sub- 
stantial amount wood. ordi- 


nary edge gluing operation where con- 
ventional jointing done 
dentally, this jointing 
necessary for face and 
wasted jointer shavings. This saw- 
jointer setup should able trim 
much closer tolerances with much 
less waste. The core would then ad- 
vance into the core taper section where 
would move transversely through 
would apply double gummed tape 
top and bottom the core the 
extreme ends the pieces veneer. 
This tape would applied top and 
bottom the veneer. The outside face 
the tape (top the top tape and 
bottom the bottom tape) would not 
moistened until after the tape had 
been firmly pressed onto the core 
stock moving through the taper. Just 
beyond the taper, the unmoistened side 
this gummed tape would mois- 
second moistener, sheet film glue 
would contact the veneer from roll 
suspended above and below the 3-ply 
assembly and then through squeeze 
rolls finish the operation, 
which would leave continuous stream 
jointed, edge-fastened core veneer 
with film both sides. 


this particular lay-up this 3-ply 
core assembly would clipped 
panel length and would then travel 
conveyor the layup section (L, 
N). This one-piece core would trans- 
fer into core-dropper (N). The core 
when reached the extreme down- 
stream end the core-dropper would 
contact limit switch which would 
energized only when the vacuum 
transfer unit (O) was out the 
“drop” position, This limit switch 
would then actuate cylinder 
toggle (M) which would drop the 
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3-ply core assembly onto the layup, 
guided into proper position the 
slanted back board (1). 

Vacuum transfer (O) would have 
first laid face onto the layup table. 
The core would follow, while the 
vacuum transfer was going back 
center which would laid onto the 
core assembly. While the transfer was 
returning for the back, another core 
assembly would dropped the 
core dropper, The vacuum transfer 
would then drop back onto the as- 
sembly, and one panel would com- 
plete. This panel would then transfer 
section”. Here, the panel could held 
down momentarily while automatic 
stapler would drive two three 
staples each edge the panel 
(outboard the path the trim 
saws) which would hold this panel 
package together for simplified load- 
ing the press. This package could 
then, automation layup was 
end here, simply made into 
package 20, 25, panels for 
whatever number openings exist 
the press installed this plant. These 
panels could then loaded into 
press charger and subsequently loaded 
into the press the charger the 
conventional manner today, 
hand-loaded directly into the press. 

These same panels could travel 
from the section” along 
conveyor and into indexing, end- 
loading press charger. 
charger would then move forward 
end-loading hot press where the 
panels would charged upon comple- 
tion pressing the load previous, 
and the unloading completed panels 
and loading the new panels would 
keep the operation 
moving smoothly, either two chargers 
would have employed for each 
press adequate storage conveyor 
with “hurry-up” section would 
have provided for panel storage 
ahead the loader while the loader 
advancing and charging the press. 
This but one possibly thousand 
different setups which would pos- 
sible for laying panels with film 
glue automatic semi-automatic 
manner. This process would lend 
self well making the four-ply panel 
which was mentioned earlier simply 
setting the timing device the 
vacuum transfer that two core as- 
semblies would dropped between 
the time when the face was dropped 
the table and the back finally laid. 
manufacture six-ply panel, the 
timer assembly the vacuum transfer 
would set lay face, core, 
center, sheet film glue off stack 
cut sheets, another center, and then 
proceed lay another core assembly 


from the core taper, followed 
back. 
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Manufacturers vacuum cup han- 
dling systems feel that this system 
practical and could set any 
time. 

the present time, very few post- 
layup operations are performed ply- 
wood assemblies before they are 
charged into the press, Transport 
required, and some case the rough 
core overhang trimmed off with 
The automated layup systems 
described here eliminate the core 
trimming since the veneer pretrim- 
med. 

Traditionally, the layup area very 
compact. The automated layup systems 


tend long, and possible that 
one layup machine will feed battery 
presses. believe that plant lay- 
out should not inhibited 
ing the layup area and press area 
very close. Underfloor 
conveying small assembled panel 
packages for several hundred feet 
practical, 


New post-layup processes that 
under consideration 
and automatic stapling, Both 
tions are designed provide 
consolidated package permit 
automatic loading press chargers 


Economics Automation 
Plywood 


HERSTROM 


Industrial Engineering and Contracting 
Co., Portland, Oregon 


For economic success, automation requires 


benefits, and investigation its potential must include caretul 


review other operations see any effect the best interest 


costwise. 


PLYWOOD INDUSTRY, LIKE 
other industries, interested 
reducing costs, increasing income, 
definition The word 
implies that the action involved self- 
motivating. the practical sense that 
not quite true. What probably 
more true that the application 
equipment, methods, instrumen- 
tation, and practically all cases, 
some changes and 
methods and procedures order 
apply the new method, improve the 
old method. 


The Author: Charles 
Herstrom holds degree 
industrial engineering from 
Montana State College. He is 
now manager 
Engineering and Contracting 
Co., Portland, Oregon. 


Such improvements may increase the 
utilization existing capacity, raise 
the general level production, 
crease volume value recovery, im- 
prove quality, any other improve- 
ment which shows economic 
Reducing costs increasing 


Typical Plant 


assess potential application 
automation, let assume that 
produces 6,500,000 feet 
plywood monthly. has been 
ation for year, and when origin. 
installed, site and all, cost 
000. The plant employs about 
direct labor and indirect lal 
with footage per man 
about 140 produces mos 
sanded plywood, some sheathing 


Session XII, Glues and Gluing and Veneers 
Plywood, FPRS 14th Annual Meeting, June 
1960, Montreal, Canada; approved for 
lication July 1960. 
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Table 1.—MONTHLY OPERATING COSTS AND MARGINS 


duction level—3/8 


sreciation base _ - 10 Year 5 Year 
~ement expenditure __ None None 
to veneer. $ 27.60 $ 27.60 
D ct labor 
reen end___ 5.61 5.61 
3.65 3.65 
neer processing 2.59 2.59 
3.57 3.57 
and ship_ 1.06 1.06 
elief, utility, ete.___- 2.04 2.04 
labor and super- 
2.40 2.40 
5.00 5.00 
S. »lies 2.60 2.60 
A. 2.15 2. 


(1) (2) (3) 
6,500,000 6,500,000 6,500,000 


(4) (5) (6) 
7,000,000 


10 Year 5 Year 10 Year 5 Year 
27.60 27.60 27.60 27.60 
5.61 5.61 5.21 5.21 
3.65 3.65 3.39 3.39 
1.86 1.86 1.86 1.86 
3.57 3.57 3.32 3.32 
1.06 1.06 
2.04 2.04 1.89 1.89 
2.40 2.40 2.23 2.23 
5.00 5.00 5.00 5.00 
2.60 2.60 2.60 2.60 
1.80 1.80 1.80 1.80 
2.15 2.15 2.00 2.00 


Manufacturing cost $ 61.95 $ 61.95 


Depreciation 3.97 7.94 4.23 8.46 4.23 8.46 
Selling price 76.50 76.50 76.50 76.50 76.50 76.50 

Monthly gross 68,800 43,000 71,800 44,300 88,500 58,800 
Annual gross profit 825,600 861,600 531,600 1,062,000 
Less 50% 412,800 430,800 265,800 531,000 352,800 
$3,100,000 $3,100,000 $3,300,000 $3,300,000 $3,300,000 $3,300,000 
“ Annual return_-_--~ 13.3 8.3 13.0 8.1 16.1 10.7 


industrials, well chips and resi- 
dual cores for sale. The monthly op- 
erating statement appeared be: 


MONTHLY OPERATING COST (1000 SQUARE 
FEET, 3/8-INCH BASIS) 


Direct labor 
Green 
Dryers... . 
Relief, ete._ : 2.04 20.40 
Indirect labor and supervision 
Glue__ 5.00 
Supplies____- 2.60 
1.80 
Depreciation (10 years, straight line) 3.97 
Manufacturing cost _- 


The Situation 


The plant had been operating under 
full production conditions and the situ- 
ation was something like this. had 
been determined that “veneer process- 
with various single unit produc- 
tion machines was 
Space was limited install additional 
machines, and was not practical 
three shifts. There was additional 
capacity the other cost centers which 
providing that the veneer proc- 
problem could solved. 


large machinery company had de- 
and proved, pilot basis, 
new large packaged installation 
would replace the individual 
chines and the out-of-pocket costs, 
salvage existing equipment. 
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The installation the new process was 
$200,000. The machine would elimi- 
nate men directly, each costing about 
$530 per month total wages, fringe 
benefits, and employee programs. 


There was the potential raising 
the overall level production 
throughout the plant, provided that the 
new process could relieve the 
and appeared that the changes 
necessary this could made, 
with little difficulty; however, they 
could not made unless the new 
processing operations were proved. 

There was further aspect con- 
sider. The plant might faced with 
the problem being shut down after 
years, instead the 10-year period 
was planned 


Considerations 


Management set the following 
conditions assess the problem: 


(1) $76.50 selling price, 10- 
year depreciation base, and 
percent taxes. 


(2) $76.50 selling price, 5-year 
depreciation base, pertent 
taxes. 

(3) Spend the $200,000, eliminate 
men, 10-year depreciation 
base, percent taxes, same 
selling price. 

(4) The same (3) but with 
year depreciation base. 

(5) Spend the $200,000, eliminate 
men, raise the production 


inch basis, same selling price, 
and taxes, with 10-year de- 
preciation base. 


(6) The same (5) but with 
year depreciation base. 


Table shows the relative changes 
costs and margins, and the rates re- 
turn for the foregoing 


General Comments and 
Conclusion 


examination the previous costs 
(which have been oversimplified with 
regard whether they are fixed, varia- 
ble, mixed) indicates some the 
points consider: 


The overall effect 
when considered with taxes and 
depreciation. 


The volume profit, well 


the percentage rate return 
investment. 


The relative age the plant and 
the level original investment. 


The profit position the plant 
“today,” well the near and 
long range 


The overall estimated supply 
raw material compared the 
useful life existing 
posed equipment. 

single criterion. Normal alert 
management, generally speaking, 
will have been conscious labor 
saving devices 
Where manpower savings are 
realized, any introduction 
automation has either increase 
output per man the extent 
the percentage crew reduc- 
tion, retain the same volume 
finished throughout and physi- 
cally remove the employee from 
the area and from the time clock. 


Automation best succeeds when 
there are beneficial side effects 
which are measurable. The in- 
vestigation potentials for au- 
tomation must include careful 
review other operations ahead 
and behind. First all, in- 
sure they are affected and, 
second, the effect the best 
interest costwise. 


From the foregoing case, can 
concluded that the additional invest- 
ment should made only the vol- 
ume level raised. The manpower 
saving alone does not justify the in- 
vestment. 
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New Equipment Developments Point 


Continuous Layup 


SULLIVAN 


Washington Works, 
Seattle, Washington 


Let’s take first things first! 
The continuous layup 
system can soon 
reality—but demands 

the attention the entire 

plywood industry. 


UTOMATION HARD- 

board, composition board 
plants particular interest equip- 
ment manufacturers such ourselves 
for the obvious reason new poten- 
tial equipment sales. date, 
have confined ourselves 
major equipment items the finish- 
ing end, and such are not concerned 
with the green end, drying, edge glu- 
ing, machine finish, Until few 
months ago, were not concerned 
with veneer patching. brief, then, 
this Company was primarily concerned 
with the press operation including the 
accessory loading and unloading and 
stacking equipment. 

Approximately years ago, after 
having looked many plywood instal- 
lations, and having witnessed what 
appeared the excessive waste 
manpower the handling veneers 
through the mill, was decided 
would investigate the possibilities 
automatic charger operation, assuming 
that continuous layup was imminent 
possibility and further, that had 
better the ground floor when 
and continuous layup became real- 
ity. was soon apparent that although 
the majority people the industry 
with whom talked, were agree- 
ment that continuous layup was vital 
importance the industry, there ap- 
parently was con- 

Session XII, Glues and Gluing and Veneers and 
Plywood, FPRS 14th Annual Meeting, June 
1960 Montreal, Canada; for pub- 
lication July 1960. 
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Fig. pressing unit consists 30-opening, 8-foot, side-loading 
unit with simultaneous closing device. 


tinuous layup becoming factor 
the west coast mills for some time 
come, For this reason, postponed 
any further activity our engineering 
department this phase plywood 
automation. 

Just recently, certain developments 
have been made which have changed 
our thinking somewhat, 


Continuous Patcher 


The first item would like dis- 
cuss preliminary way, continu- 
ous patcher are presently building 
for two the west coast mills under 
their joint venture with 
installation located Canada. 
This, most you are aware, 


patented process under license 
Plywood Research 
the patents. 
this the first unit this kind, aod 
will not installed until this fall, 
information must 
withheld, and trust you will 
with some questions remain 
answered. Basically however, 
advise concerning certain details 
garding this equipment. The press 
the continuous type which 
signed operate feet per mint 
and psi. The effective plat 
working area 123 inches, 
the temperature the 
the established overall length 
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press First, laboratory tests 
indicated 15-second cycle for curing 
the wood fiber patch. Second, based 
the available D-grade veneer core 
upgraded, the production this 
nachine feet per minute was 

Obviously, there has some 
aeans filling all voids the ve- 
eer, prior pressing. This being 
more less conventional 
acuum forming process Four- 
screen with adequate provision 
removing the excess fiber from the 
ound veneer; prepressing the patch 
pinch rolls the vacuum former 
the transfer make certain 
‘he patch remains within the veneer 
depositing this veneer the 
steel lower belt. The steel belt 
the dried veneer through 
press section, 

had serious doubts concerning 
the economic aspects continuous 
units. this particular case, labora- 
tory model was built and operated very 
satisfactorily with very low coefficient 
friction. This one the features 
design which would prefer not 
disclose this time. 

would appear from the prelimi- 
nary studies that the continuous patch- 
ing system will result considerable 
saving the fir plywood industry not 
only from manpower production costs 
conventional patching devices, but 
also upgrading the D-grade veneer. 

mentioned previously our in- 
terest developing completely auto- 
matic pressing operation when con- 
tinuous layup was fact. first con- 
sidered theoretical system with the 
Panels might, for instance, come off 
this line continuous form and 
cut size conventional flying 
saw, they might come off con- 
ventional layup size. 

The individual panels would 
cross transferred from the inline con- 
veyor one the two indexing type 
charger units, the charger continues 
index receive the incoming 
panels, the other charger unit, which 
has now charged the press, declining 
the bottom the pit and cross- 
transferred approximately feet 
the bottom rails which will allow the 
declining elevator return the top 
position ready for charging the press 
when the charger, being indexed up- 
ward, completely filled and then 
cross transferred the charging posi- 
tion. the time the charger receiv- 
ing the panels has reach the top rail 
ections, the second unit moves over 
directly underneath the first unit 
unit being charged, and when the 
loaded charger unit has moved away 
the receiving position, then the 
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indexing operation starts again, and 
the cycle repeated. 


Automatic Press 


Although first thought this 
would good arrangement for the 
conventional side-loading 
spite certain mechanical problems, 
more recent development auto- 
matic charging equipment has com- 
pletely altered our thinking. 

recently installed two com- 
pletely automatic pressing units for 
one the larger sheathing manufac- 
turers, and the press shown Figure 
one these duplicate units, 
30-opening, feet feet, side-load- 
ing unit with simultaneous closing de- 
vice, while the automatic loader 
the alternate indexing type. The com- 
plete installation consists the alter- 
nate indexing, 30-opening charger, 
press, and indexing type unloading 
elevator with panel ejector, and au- 
tomatic hydraulic panel stacker. 
though this installation was designed 
for completely automatic operation, 
because certain problems with faces, 
the operation and manpower require- 
ments are more less standard with 
the industry today with two men feed- 
ing the charger, the panels being 
stacked the glue spreader and trans- 
ported the loader conventional 
conveyors with panels being loaded 
into the charger indexes auto- 
matically. When certain local prob- 
lems have been overcome, the opera- 
tion will eliminate all but one man 
the press whose duties will only 
concerned with checking for possible 
panel hang-ups. 

When conventional glues are being 
used, better stack the uncured 
panels the glue spreader rather than 
ups from the spreader the automa- 
tic charger. This would appear 
problem which could resolved 
any the resin manufacturers. How- 
ever, believe could solved 
the case the 30-opening installation 
utilizing high speed prepress 
the conveyor between the glue spread- 
ers and the charger. would course 
necessary install speed-up sec- 
tion create gap, but this done 
normally particle board and- hard- 
board plants. Another possibility 
would continuous roll type press 
with sufficient temperature set 
uncured bond the panel. Still an- 
other possibility would 
the layup the back edges 
eliminate the problem face peeling 
into the charger. matter infor- 
mation, some research has already 
been done this, and perhaps the 
resin manufacturers can advise you 
detail the type resin required 


for this type operation. Under the 
proposed arrangement, the panels 
are laid the glue spreader, they 
will transported individually from 
the glue spreader the automatic 
charger and injected into the charger 
indexes alternate flights. The 
unit will index the following man- 
ner. Flight No. will charged first, 
then No. No. and 30. 
Then Nos. 29, 27, etc. No. 
will changed where the unit lined 
with the press, and ready for 
loading. The charger trays themselves 
are approximately feet wider than 
the press platens, thus eliminating the 
opens, the pushbars all 
advance and push all 
position deposit the press 
platens during the actual charger op- 
eration. this time, the trays are for- 
warded conventional rack and 
Pinion drive into the press, and the 
leading edge these trays will push 
the cured panels into the self-declining 
indexing type unloading elevator. 
When the trays have advanced the 
proper distance into the press, the push 
bars advance simultaneously with the 
retraction the trays and the uncured 
panels are deposited the face the 
press platen. soon the trays and 
the charger assembly have retracted 
sufficiently clear the press, the push 
bar assemblies are retracted and the 
charger indexes down one flight and 
ready receive the next panel. The 
unloading elevator and panel stacker 
unit are quite conventional design, 
with all panels being ejected from the 
unloading elevator common eleva- 
tion onto declining hydraulic stacker 
unit which normally 
for three complete press loads. When 
the declining panel stacker reaches the 
bottom position, limit switch 
tripped and the stacker unit rises 
point where the main platform 
the elevation the off-bearing con- 
veyor which may either live roll 
gravity roll type. this point, air 
cylinder tilts the stacker platform and 
the complete stack rolls off the off- 
bearing conveyor for con- 
ventional fork lift trucks. 


Press Operation 


The press itself operates extremely 
high speeds, with approach and re- 
turn speed approximately 600 inches 
per minute and pressing speed 
around inches per minute. During 
actual operation, the total time from 
the full open position full tonnage 
two panels per opening, 
only Another feature, al- 
though certainly not important 
plywood may particle board 
and hardboard with heavier press plat- 
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ens, the fact all plates are counter- 
balanced and the pressure 
panels identical between the top and 
the bottom opening. 

The arrangement described 
would ideally suited for any the 
existing presses the western plywood 
industry, which are course all side 
opening. would less expensive 
from installation and maintenance 
standpoint than the design which 
originally considered when continuous 
layup first came into the picture. 
believe, however, that once continuous 
layup reality, the industry should 
longer concerned with conven- 
foot press, but rather the presses should 
the end loading type and perhaps 
16- 20-foot opening. This 
would allow for better cut-up and 
eliminate good percentage the 
trim loss which understand 


panels. The loading and unloading 
equipment could conventional 
design, and can envision prob- 
lems this connection. Granted, the 
initial cost complete installation 
might appear high compared say 
two 8-foot presses, but would 
certainly not double the cost one 
foot end loading unit. 

are frequently asked about radio 
frequency heating for plywood and 
particle board where single opening 
presses would used. The companies 
who manufacture heating units 
feel that they are ideal for composi- 
tion boards thicknesses 
and over, and that reduced time cycles 
can obtained the press. These 
companies, however, indicated there 
appreciable advantage reduction 
cycle time plywood. fact, the 
power requirements plywood are 
excessive, ranging from about 2.2 
per square foot with the maxi- 


mum power course being used 
heat the veneer. There are also other 
factors which must considered 
single opening heated presses, such 
the necessary insulation 
shielding. From what can learn 
date, would appear that heating 
not factor plywood production. 

When you consider the tremend- 
ously increased production particle 
board this country the past few 
years, and the encroachment compo- 
sition boards into established plywood 
fields such floor underlayment and 
ultimately sheathing, 
because the severe mill price fluctu- 
ations plywood, would seem 
vious everything possible 
done reduce plant costs automat 
ing plant equipment 
lower grade logs. would appear 
things should come first, and the con 
tinuous layup should demand the 
tention the industry. The 
end has already been proven. 


ECONOMICS THE PANEL 
layup department typical fir 
plywood operation are primarily influ- 
enced the costs for glue direct 
labor. New panel layup and gluing 
techniques, such the 
system, can reduce these 
Mr. Herstrom has established the 
overall costs panel layup Table 
his paper follows: 


Panel layup direct labor—$3.57/M 
feet, inch 

Glue cost (average) 
feet, inch 


will break these costs down 
further point those areas cost 
which dominate and are the main tar- 
gets for cost reduction. 

Using separately developed set 
figures, will consider operation 
equipped follows: 


$5.00/M 


Press—24 opening, with loader, installed 


cost $120,000 
Spreaders——-2, installed cost 22,000 
Glue mixers (loft), installed cost 8,000 


Total. $150.,000 


mechanical engineering from 
the University California. 


Manager of the Adhesives, 
Resins, Chemical Division 
of American-Marietta Co. 


Wet-Web Gluelines Reduce Layup Cost' 


PREUSSER 


American-Marietta Co., Seattle, Wash. 


Gluing systems that save 
layup labor and glue 
justify large investments 
equipment. Mechanical 
panel layup plus wet-web 
glueline system will 
reduce labor costs 
significantly. 


will use the following opera- 
tional and accounting data: 


Production, 45,000 feet core 
per shift. Monthly production 
5,400,000 feet inch based 
month. 

$22.50 per day (including 
wages, benefits, taxes 
non-working days). 

Depreciation year, 
straight-line. 

Looking first the operating cost 

imposed the investment major 
equipment get: 


$150,000 


Direct layup labor may broken 
down follows: 


No. of men 
Function 3 shifts 

Press 6 
Spreader 
Glue mixers. ________ 3 
Rustlers, checkers, fork truck, core 

saw and misc. __- : = 6 


The per cost this direct labor 
becomes: 


This figure reasonable agree 
ment with the figure $3.57 listed 
Herstrom. 


Glue Costs 


$5.00 average glue cost represent 
rather high figure for the fir 
industry but the percentage 
high this case. estimating, 
would appropriate consider 
$6.00 exterior glue cost and $3.50 
interior glue cost. average cost 
$5.00 would result production were 
60% minimum cost 


$0.23/M feet inch 
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CORE TRIM 


WEB SPREADERS 


CUT OFF 


PRESS 
a“ 


CORE FEED TRIM SAW 


PAPER FEED 


Fig. 1.—Layout typical wet-web gluing system. 


might 40% exterior $5.00 and 
60% interior $2.75 for average 
cost of $3.65. 

review, obvious that the con- 
tribution operating costs the ma- 
panel layup equipment very 
small compared direct labor and 
glue costs. The return investment 
must course considered. 

Glue costs are obvious area 
interest for cost reduction. the other 
panel layup costs, labor cost the 
direct spreader crew far the 
largest 

illustrated Mr. Herstrom, the 
actual realization manufacturing 
cost reductions may subject cer- 
tain limits. will suppose, using the 
figures his Table that the mill can 
produce the desired 7,000,000 feet 
board without increasing the 
labor force press bottleneck can 
“broken”. might increase press 
capacity from 6,500,000 7,000,000 
feet using glue having roughly 
percent reduction press time. 
Such glue might available 
percent glue cost premium— 
new manufacturing cost (Table 
Mr. Herstrom’s paper) add $0.50 
Depreciation remains the same 
$4.23. Net margin $12.14 and an- 
nual gross profit less taxes $510,000, 
percent. 

The proposed investment was not 
justified without increased production. 
Based the stated assumptions, 
premium glue) provided 
sound financial basis for the 
nvestment. 

This case study illustrates that glue 
osts and other panel layup costs 
always have reduced im- 
prove profits and return. also 
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strongly emphasizes the importance 
having production elements balance. 


Wet-Web Systems 


Mr. Stensrud has described the use 
dry film adhesive and several au- 
tomatic panel 
based the use the film. new 
approach automatic panel assembly 
referred the wet-web glueline 
This system, the name im- 
plies, involves direct application 
wet adhesives carrier sheet web 
and immediate application the web 
the veneers (equivalent spread- 
ing). This new process currently 
being put into limited commercial pro- 
duction west coast Douglas-fir 
plywood mill and will generally 
available under license after the first 
commercial operation 

The wet-web glueline not only lends 
itself automatic mechanical layup, 
but because the delicate nature 
the wet carrier, virtually depends 
such developments. 

The question may fairly asked— 
why use wet system? The wet sheet 
difficult handle and the resultant 
panel assemblies must pressed soon 
after the glue applied. The answer 
direct glue cost factors and indirect 
costs resulting from differences 
pressing speed. 

Generally speaking, not feasi- 
ble dry very high molecular weight 
water-borne adhesives, such 
teins, phenolic resins and urea resins, 
prior the actual gluing step. Such 
materials, effect, become non-wet- 
ting and non-penetrating. They de- 
velop such strong cohesive forces dur- 
ing the drying step that even rewetting 
with water will not ordinarily promote 
sufficient adhesive capability. Predried 
evidenced the dry film glue tech- 


nique), but the resin used such ap- 
plications necessarily characterized 
low molecular weight 
quent slow rate cure. many ap- 
plications this characteristic not 
important. the softwood plywood 
industry, the emphasis low glue 
costs and fast pressing great. High 
molecular weight water-borne adhe- 
sives dominate throughout 
wood plywood industry. Thus, 
another justification for the wet-web 
system that permits the use 
desirable high molecular weight ad- 
hesives with carrier web process 
glue application. 

Figure illustrates one several 
gluing configurations. 
Starting one end the machine, 
sheet stock fed perpendicular the 
motion the main conveyor. com- 
pleting this transverse motion the 
sheets (face, backs and centers re- 
quired) are end trimmed dimen- 
sion slightly greater than finished 
panel size. When the required sheets 
are over the main conveyor they are 
accelerated down the conveyor, end 
end. When 3-ply panels are being 
made, paired backs and faces move 
consecutively toward the glue applica- 
tor. the case 5-ply panels, paired 
backs and faces alternate with centers. 
For 7-ply the paired back 
are followed center which fol- 
lowed another center, etc. 

The sheets pass under wet-web 
spreader which lays down the web 
carrier, impregnated with glue. 

Above the sheet stock section the 
conveyor core crowder. Dry core 
fed, end trimmed, and carefully let 
down the first Immedi- 
ately thereafter second wet-web 
laid top the core. 

The next step parting the con- 
tinuous line core the juncture 
the sheets. This accomplished with 


flying saw. this point have 


one two “assemblies” illustrated 
Figure making 3-ply panels, 
assemblies are created and conveyed 
along the order A-A-A-A etc. For 
5-ply panels, the order A-B-A-B 
etc. For 7-ply panels, the order 
B-B-A-B-B-A etc. Any reasonable odd 
single panel. 

The are accelerated 
automatic stacker that lays the 
one top another until 
panel, group panels, “press 
panels created. The num- 
ber panels stacked before removal 
the pressing area dependent 
the nature the press 
tem. When indexing loader used 
the panel package removed from the 
stacker will package that enters 
one deck the loader. 
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Technical features the wet-web 
glueline that warrant emphasis are: 
Spread control can excellent. 
The mechanics control and measure- 
ment are simple. The spreaders 
are clean (free the usual sawdust, 
knots, etc.) and because rapid 
system replenishment, the way 
opened use glues having limited 
pot life and faster pressing time; 
Gluing efficiency high, Because 
guaranteed spread control, lower 
spreads are used; The cost paper 
substantial—being the range 
$1.15/M, This cancels 
most the direct glue savings, there- 
fore, must look elsewhere justify 
installation. 

The carrier, web film systems are 
labor saving devices. The wet-web 
layout shown Figue designed 
use one half the spreader crew labor 
normally required—a saving estimated 
about $1.25/M feet 
board, Elimination glue mixing, use 
only one press operator and exten- 
sive use automation feeding ve- 
neer could increase total labor saving 

Carrier webs film systems are uni- 
quely able accommodate 
crowded core feeding. This technique 
plus sheet stock end trimming—easily 
automated due the line flow 
veneer—lead saving core which 
(Core value $30.00), basis, 
the spreader; percent stock 
core.) These systems also lead re- 
duced veneer compression because 
reduced concentration moisture 
the glueline and result the car- 
rier sheet thickness. percent saving 
$0.55/M, saving based 
green veneer cost $27.60/M 
inch, 
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CONVEYOR 
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ASSEMBLY 


Fig. 2.—Basic assemblies plywood layup with wet-web gluing system. 


Equipment for the wet-web system 
will range cost from about $35,000 
$100,000 depending the type 
production, production rate, and de- 
spreader system shown Figure 
the depreciation cost (10-year, 
straight-line) would about 
follows: 

$85,000 
9,300 (M3g) months years 


$0.076/M feet, basis 
Overall layup production cost 


system are estimated range 
from $1.50 $2.50/M, de- 
pending the plant production pro- 
gram and the extent automation. 


Summary 


the panel layup department 
fir plywood mill the major costs 
glue costs and direct labor. The over 
head cost burdens major equipmen 
are quite small comparatively. Gluin; 
systems that save layup labor and 
can justify relatively large investment 
equipment. Substantial panel 
labor savings are within reach 
present time, based 
panel layup and automation—these 
turn being based dry film glue and 
the glueline system. Sub- 
stantial wood savings and other bene- 
fits are by-product these new 
techniques. 
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Prediction Plywood Bond Durability 


MAJOR OBJECTIVE THIS 

research was demonstrate 
vhether not was possible 
the service life plywood 
rom its performance 
accelerated weathering 
possible, this method could 
used estimate the service life 
plywood made with new glues, 
with new uses old ones. 
most useful, the accelerated weather- 
ing treatments should not require 
more than few weeks. 

The theory was that bonds, even 
such notably inert ones phenolic 
resin bonds, continue lose strength 
due fatigue, chemical, other 
when subjected repeated 
reversals stress sufficient inten- 
sity. was reasoned that major 
causes such reversals 
included swelling and shrinking 
the wood and glue due changes 
moisture content and temperature. 

Such pattern behavior was 
first demonstrated for plywood sub- 
jected the severe treatment pro- 
vided series boiling and 
drying cycles hours boiling 
water; hours drying). This 
work was then expanded see 
correlation could established be- 
tween the fatigue induced cycli- 
cal boiling and drying and continued 
exposure the weather. 

The results years exposure 
(on both painted 
panels) seem confirm the theory 
that possible predict the serv- 
ice life plywood from 
when subjected suitable 
accelerated 
and the necessary tests for bond 
quality. 


The Authors: Northcott holds B.A.Sc. 
ind M.A.Sc. degrees from the University 
Columbia and now head the Ply- 
and Wood Anatomy Section Vancou- 
Colbeck attended the Provincial 
\gricultural College Alberta, and now 
Officer the Anatomy Section. 
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Vancouver Laboratory, Forest Products 
Laboratories Canada 


planned remove the next 
set panels from the test fence 
1964, which time antici- 
pated the correlations that have been 
indicated will confirmed. 


Results accelerated- 
weathering tests were 
compared with the results 
long-term exposure 
tests plywood. corre- 
lation demonstrated for 
four phenolic resin adhe- 
sives, and shown how 
this information can 
used predict the service 
life plywood. 


The project was commenced 
years ago test the theory that the 
service life plywood bonds could 
predicted from the results re- 
latively short-term 
weathering” tests. The 
method chosen was 
peated boiling and drying the 
plywood hours boiling and 
hours drying per cycle). The serv- 
ice condition selected was exposure 
the weather fence facing 
south field the University 
British Columbia, Vancouver, B.C. 
Two series panels were ex- 
posed, one series painted and the 
other unpainted. The strength 
the plywood was measured periodic- 
ally: first the untreated condition; 
cycles boiling and drying; and 
thirdly, (both painted 
painted) after 11, 32, and 
months exposure the weather. 
planned measure the strength 
after further exposures and 


Presented Session IX, Glues and Gluing, 
FPRS 14th Annual Meeting, Montreal, Canada, 
June 1960. 

realized that the phrase than 
the very inexact but seems express 
the intent better than a more lengthy statement. 


years. The plywood used 
study was 3-ply, made 
inch thick Douglas-fir heartwood ve- 
neers bonded with hot-press pheno- 
lic adhesives some which, re- 
ducing the resin content, were 
posely made “weaker than the 

Previous work had yielded 
the pattern curves presented 
Figure The most important infor- 
mation provided these data are: 
that all four hot-press phenolic 
glues continued lose strength af- 
ter successive cycles boiling and 
drying, that all four 
strength much faster than wood 
(2,3), and that the low resin- 
solids “weaker than the wood” 
bonds lost strength much more rap- 
idly after increasing cycles boil- 
ing and drying than the per- 
cent (Exterior Grade 
bonds). 

was reasoned that the continu- 
ing loss strength after successive 
cycles boiling and drying, the 
case phenolic resin adhesives 
which are extremely insoluble 
water when fully cured, was attribut- 
able the fatigue effects the 
reversals stress induced the 
swelling and shrinking the wood 
was wetted and dried. was 
probably also due chemical de- 
gradation the wood the wood- 
glue interface where excess caustic 
from the glue would favor such 
action. 

was further reasoned that simi- 
lar effects would probably 
duced plywood al- 
though much slower rate, 
changing atmospheric conditions— 
the more severe the exposure, the 
more rapid the degradation. 

these assumptions are correct, 
then seemed probable that cor- 
relation could established 
tween the rate which bond loses 
strength service and the rate 
strength loss accelerated weather- 
ing. Further appeared that this 
correlation could used predict 
the service performance new 
glue when subjected the cyclic 


3 The numbers in parentheses refer to the lit- 
erature cited at the end of this report. 
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ESTIMATED EFFECT 


UPON THE STRENGTH 
OF WOOD (MACLEAN) 


GLUE 


BREAKING LOAD (PER CENT) 


GLUE 


0246 
CYCLES BOILING 
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Fig. 1.—Relationship between percentage 
breaking load, percentage resin solids, 
and cycles boiling and drying. (Each 
point the average tests.) 


boiling and drying tests. was 
test these hypotheses that the proj- 
ect was established. 

The working plan and initial 
phase the research were set 
long-term project the Vancouver 
assistant, Pearson described 
this project prize winning stu- 
dent essay entitled Re- 
port Proposed New Method 
Estimating the Service Life Ex- 
lished the Forest Products Jour- 
nal, Vol. VI, No. 1956. the 
interests brevity the material con- 
tained Pearson’s article will not 
repeated here. 


Design Project 


factorial design was used with 
the following factors: 


Factor Three exposure condi- 
tions which the plywood was 
subjected: one series panels hav- 
ing been subjected cyclical boiling 
and drying (each cycle consisting 
hours boiling water followed 
forced circulation two ser- 
panels exposed the elements 
fence facing south, one series 
being painted and the other 
unpainted. 

work has indicated the necessity 
including several types treatments, such 
cyclical soaking cold water and drying, cycli- 
cal boiling and drying, and exposure patho- 


gens order derive optimum accuracy from 
accelerated weathering test. 
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Factor Four phenolic resin 
glues: “A” with percent resin 
solids, used the manufacture 
Exterior Grade plywood, 
with percent, with 
percent, and with per- 
cent resin solids. 


Factor Seven severities each 
exposure, ranging from zero 
cycles boiling and drying, and 
from zero years exposure 
the elements. 


Factor Ten trees, veneer from 
each being included each the 
above factorial combinations. 


Factor Fourteen 1-inch square 
specimens per panel, sawn along 
diagonal each 1-foot square panel 
(one per tree for each the above 
treatment combinations) 
evidence that the edges panels are, 
are not, subject greater degrada- 
tion than the centers panels. 


ESTIMATED EFFECT UPON 
THE STRENGTH OF 
wood (MACLEAN) 
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CYCLES BOILING 


Fig. 2.—Relationship between percentage 
breaking load, percentage resin solids, 
and cycles boiling and drying. (Each 
point the average tests one 
panel from each trees; i.e., 280 tests.) 


Factor Two glue lines per speci- 
men, one with tight-to-loose and the 
other with loose-to-loose veneer 
faces. 


Factor Two estimates bond 
quality per glue line: (a) the break- 
ing load, and (b) the percentage 
wood failure. addition, di- 
mensions, the specific gravity, and 
the percentage moisture content 
test were measured for each 
specimen. 

The complete design involved 
testing 23,520 glue lines and meas- 
uring properties each glue line. 


Variability 
One the disturbing featurcs 
concerning this work has been the 
excessive variability both break 
ing loads and percentage wood 
failures, particularly the plywood 
which was exposed the 
and which, necessity, was tested 
different personnel over perio. 
turbing view the large size 
the sample and because 
thoroughness the work. statin 
that the work was done 
not intended imply that 
workmanship was perfect, 
various deficiencies have been 
tioned, but the planning and stati 
tical design and documentation we: 
thorough within the abilities 
researchers. Some the 
factors such as: the glues increasii 
month exposure periods, when 
that they would lose strength; 
necessity use longer press tim 
cure the lower resin-solids gluc 
and the fact that 4-foot panels 
not pressed with the 
cent resin-solids glue although 
square panels could be. 
some the variability 
changing personnel, although 
details research and the 
personnel were designed min 
mize this. Another part the 
the hygroscopic properties the 
wood with prolonged exposure 
the weather. The evidence which 
most disturbing however, the 
parently excessive 
tween panels which were planned 
matched. The nature the 
matching was that four panels, each 
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Fig. 3.—Relationship between percentac 
wood failure, percentage resin 
and cycles boiling and drying. 
panel from each trees; i.e., 280 tests. 
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feet feet, were manufactured 
from consecutive sheets veneer 
from one tree, one panel being man- 
afactured with each the four 
Each these panels was then 
sawn into 1-foot square subpanels 
ated the different treatment com- 
Replication was provided 
repeating the process with 
eneers collected from each 
trees. The process must 
ause some definite tree effects are 
liscernible, but the 
ween 1-foot square sub-panels 
within each 4-foot 8-foot sheet 
such properties specific gravity 
and severity lathe checks, which 
are known influence both break- 
ing load and wood failure seems 
have negated the benefits 
using the principle matching 
panels. The deduction which comes 
most readily mind regarding 
sampling and design future ex- 
periments that the matching 
wood samples with useful degree 


accuracy impractical and 


the maximum randomization 
should the goal. other words, 
sub-sample should consist 
the minimum number specimens 
per panel and the maximum number 
panels necessary obtain the re- 
quired probabilities. 

Because the variability the 
breaking load and percentage 
wood failure the panels exposed 
the weather was much greater 
than anticipated, incomplete ex- 
amination was made for assignable 
causes the hope that corrections 
for these would reduce the error 
variance and increase 
cance the differences. The roles 
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Fig. 4.—Relationship between percentage 
breaking load, percentage resin solids, 
and months exposure the weather for 
unpainted panels. (Each point the aver- 
age tests one panel from each 
trees; 280 tests.) 
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specific gravity individual 
specimens within panel, specific 
gravity between panels, moisture 
content test, tight-to-loose 
loose-to-loose faces, edge effect 
position the specimen within the 
panel, and the severity lathe 
checks increasing the error vari- 
ance were studied the specimens 
from selected treatment combina- 
tions. soon became evident that, 
the error variance would appreci- 
ably reduced taking these factors 
into account. The adjustments re- 
quired, however, were rather com- 
plex, they were influenced 
such factors the glue, the type 
treatment and the severity the 
treatment, and the necessary analyses 
were beyond the resources the 
researchers this time. Therefore, 
attempt being made make 
these data, but more complete an- 
alyses are planned, possibly after the 
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Fig. 5.—Relationship between percentage 
wood failure, percentage resin solids, 
and months exposure the weather for 
unpainted panels. (Each point the aver- 
age tests one panel from each 
trees; i.e., 280 


next set specimens removed 
from the exposure fence and tested 
1964. 

For the purposes this report, 
Factors and and the effects 
specific gravity and percentage 
moisture content test will in- 
cluded the error variance; al- 
though, more complete analyses, 
they would considered treat- 
ments, and the error variance would 


reduced accordingly. 


Results 


The pattern information which 
was expected from the cyclic boiling 
and drying accelerated-weather- 
ing treatment illustrated Figure 
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MONTHS EXPOSURE 
THE WEATHER 


between percentage 
breaking load, percentage resin solids, 
and months exposure the weather for 
painted panels. (Each point the average 
tests one panel from each 
trees; i.e., 280 tests.) 


which Pearson’s Figure 
plotted scale more suitable for 
comparison with the other figures 
this paper. The interpretation was 
discussed the introduction. 

The pattern information ob- 
inclusive, and, with some excep- 
tions, fulfilled the expectations. 
Comparing the cyclical boiling and 
drying data Figure with Fig- 
ure the patterns results are 
similar but the absolute strengths for 
the same number boiling and 
drying cycles are an- 
ticipated, all bonds lost strength af- 
ter successive cycles boiling and 
drying, and separation the bonds 
was effected the most severe treat- 
ment. The separation the glues 
Figure particularly Glue 
was not good Figure 
There are several logical reasons for 
the differences the absolute 
use and for the poorer separation 
the glues. The first that the ve- 
neers Figure being only half 
thick those Figure were only 
capable exerting half the force 
the glue lines and were corres- 
pondingly less effective degrading 
the bonds. The second that Glue 
Figure had percent less 
resin solids than Glue Figure 
percent greater resin solids than 
Glue Figure one would 
expect somewhat less separation be- 
tween Glues and Fig- 
ure 

The average wood failure percent- 
ages for these specimens 
sented Figure with the 
breaking loads, the greater the num- 
ber cycles, the lower the wood 
failure. This effect very slight, 
but definite the case Glue 
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Fig. 7.—Relationship between percentage 
wood failure, percentage resin solids, 
and months exposure the weather for 
painted panels. (Each point the average 
tests one panel from each 
trees; i.e., 280 tests.) 


and very pronounced the cases 
Glues and The separation 
the glues striking. This em- 
phasizes point which has been ob- 
served several times the past (4, 
6), namely, that percentage wood 
failure seems much more sen- 
sitive initial bond degrade than 
breaking load, providing bond 
degrade that being observed. 

The effect exposure the ele- 
ments the strength unpainted 
plywood set forth Figure 
After months exposure, the 
plywood exhibits the anticipated 
pattern reduced strength 
lation increased exposure. How- 
ever, the increase strength 
months exposure was quite unex- 
pected. Inasmuch the curves 
Figures follow the same pat- 
tern, appears that this hump the 
curves not due random varia- 
tion but due some systematic 
process, such increase bond 
strength, relaxation internal 
stress, during this exposure. Inde- 
pendent evidence available from 
cycling-to-delamination tests sup- 
porting the increase strength the- 
ory, and indicating that prob- 
ably due continuing cure the 
adhesives service approxi- 
mately years. The 
ferred was that 
nolic-bonded plywood which re- 
quired approximately cycles 
delaminate when tested within 
weeks after manufacture did not 
delaminate with 200 cycles when 
tested year after manufacture. 

Figure presents the wood-failure 
data for the unpainted panels ex- 
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posed the weather. the case 
the accelerated weathering tests 
(Figures and 3), the wood-failure 
data have been superior the fail- 
ing-loads data separating the glues 
the order which one would an- 
ticipate from consideration the 
percentage resin solids. Compar- 
ing Figures and appears that 
exposure the elements has had 
different effect than boiling and dry- 
ing cycles reducing the wood fail- 
ure. The cyclical boiling and drying 
treatment seems have less 
tendency than exposure the ele- 
ments reduce the wood failure 
Glue about the same tendency 
with Glue and much greater 
tendency reduce the wood failure 
these indicated tendencies are due 
real effects, then they act the 
advantage the evaluator bond 
quality; i.e., the repeated boiling and 
drying treatments accentuate the dif- 
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Fig. 8.—Relation between percentage 
breaking load, percentage 
and the square root cycles boiling and 
drying. (Each point the average 
tests one panel from each trees; 
i.e., 280 tests.) 


ferences which will occur service. 
Now, comparing the curves 
Figure with those Figure and 
Figure with Figure there seems 
dicting the bond quality behavior 
unpainted plywood exposed the 
elements (Figures and from the 
behavior the plywood bonds when 
tested after series boiling and 
drying treatments (Figures and 2). 
This was the major objective the 
research and, spite many short- 
comings the work, most which 
can rectified future work, 
appears have been successful. 
What has been said for unpainted 


plywood exposed the weather can 
repeated for paint-protected 
wood similarly exposed, with the 


difference that, anticipated, 


has been even less separation 
glues (see Figures and 7). 
paint, retarding the movement 
moisture, probably reduces the 
quency and severity the reversa! 
stress which act rupture 
bonds. 


Prediction 


type service, such exterior 
posure, seems necessary demo: 
strate correlation between 
strength behavior under the 
accelerated weathering procedu: 
and the strength behavior under 
chosen service conditions for 
several glues covering range 
bond qualities from the best 
able those which would 
satisfactory. should then 
sible use this information, 
the performance unknown gli 
used with comparable type joir 
predict the service life 
bond with the unknown glue. 

Such series correlations 
between the data Figure ani 
Figure and another similar 
between the data Figure and 
Figure These correlations are 
proved ignoring the humps 
months Figures and the 
evidence and theory that they are 
attributable increasing cure the 


glue service and would not have 


appeared had the glues been fully 
cured during manufacture. However, 
these data were inconvenient 
form for correlation analyses, 
\/x transformation was 
with which the data were plotted 
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Fig. 9.—Relation between percentage 
breaking load, percentage resin 
and the square root months 
the weather for unpainted panels. (Eac 
panel from each trees; i.e., 280 tests. 
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Fig. 10.—Graphical method predicting the service life plywood made 
with new glue, new construction. 


straight lines with reasonable accur- 
acy (See Figures and 9). Regression 
lines were calculated for each glue 
for each treatment combination. 
The regression percentage 
breaking load upon the square root 
the number cycles boiling and 
drying for each glue are plotted 
Fig. The regressions percentage 
breaking load upon the square root 
months exposure the test 
fence for unpainted panels for each 
glue are plotted Figure Because 
the differences between the breaking 
loads Glues and were not 
significant, they are combined, The 
means, and 
standard errors estimate are sum- 
marized Table The significances 
the differences between the regres- 
sion coefficients, and the differences 
between the means the regression 
lines for the different glues, for each 
series, are given Table anti- 
cipated that the levels significance 
will increase after the next sample 
that, while the differences between the 
breaking loads Glues and were 
not significant the usually accepted 
level significance (and 
were combined for ease presenta- 
tion), the evidence provided this 


research that real difference does 
exist between the glues, and that Glue 
per cent resin solids) will not 
produce durable plywood Glue 
per cent resin solids), which was 
the accepted standard adhesive for 
Exterior Grade plywood 1954 when 
the research was commenced. 

graphical solution the problem 
predicting the service life ply- 
wood made with new glue, from the 
results obtained from relatively short- 
term laboratory tests, presented 
wood made with new glue, from the 
Figures 10a and 10b. Glue and the 
combined data Glues plus are 
used represent the known perform- 
ance two glues with fairly wide 
range durability, and hypothetical 
“new used illustrate the 
method. The fact that the hypothetical 
new glue approximates Glue 
purely coincidental. 


Graphical Solution 

Having subjected the new glue 
the same series boiling and drying 
treatments and strength tests which 
the two known glues had 
jected provide the data for Figure 
the first step plot the linear- 
regression lines percentage 
breaking load over the square root 


Table 1.—LINEAR REGRESSION STATISTICS FOR FIGURES AND 


Regression of 
upon the square root 
of cycles of boiling 
Glue Statistic and drying (Figure 8) 


Glues A and B 
264% and 2214‘ 9.03 
resin solids 2 9.80 


resin solids) Vv .61 


.28 
Glue 22.56 (0.001) 


Regression of 


upon the square root of 


months of exposure to 


the weather (unpainted 


plywood (Figure 9)) 


2.84 (0.050)* 
80.59 


the cycles boiling and drying for 
the two known glues and for the new 
glue (Figure 10a). 

The second step plot the 
linear regressions percentage 
breaking load over the square root 
months exposure the weather for 
the established performance the 
two known glues Figure 

Erect vertical line N,,O,,P, 
suitable value (suitable for the 
optimum positioning the point 

Project horizontal lines from 
(Glue 

Project horizontal line from 
intersect O,. This one 
point the predicted performance 
line the new glue. 

Repeat steps inclusive with 
the Figure establish 
the second point the predicted 
performance line for the new glue. 

Join points and and extra- 
polate points and any sim- 
ilar point desired. 

when squared (i.e. 625 months 
years) the estimated average 
time for this particular plywood con- 
struction made with the new glue 
delaminate. The value point 
when squared (i.e. 13.67 185 
months 15.4 years) the estimated 
average time for the strength the 
plywood bond reduce per cent 
its initial strength, Similarly, 
estimate can obtained for any other 
desired residual strength. 


must emphasized that the esti- 
mates indicated above are the aver- 
age life the plywood reach the 
stipulated condition and that approxi- 
mately one-half the plywood will 
reach that condition considerably 
shorter desirable, seems feas- 
ible estimate the standard error 
the regression coefficient for the pre- 
dicted performance line the 
standard errors the other regression 
lines, and use this estimate the 
service life within any chosen confi- 
dence limits. 


Industry Standard 


Advantage will taken the 
opportunity interpret the data 
terms the Douglas-fir plywood 
accepted method estimat- 
ing bond quality—the percentage 


Table SIGNIFICANCE THE DIFFERENCES BETWEEN 


REGRESSION LINES FOR FIGURES AND 


3.96 (0.050) 


Regressions 
(0.050) 


Figure Figure 


Difference Difference Difference 
bet ween bet ween between between 
slopes means slopes means 


resin solids) y. .67 


*Note: The figures in parentheses indicate the statistical significance of the 


“egression coefficients (0.001 very highly significant; 0.050 significant). 
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Glues A plus B vs Glue C 0.050 NS NS NS 
Glues plus Glue 0.001 0.001 0.010 0.010 


Note: 0.001 very highly significant; 0.010 highly significant; 0.050 significant ; 
and NS not significant. 
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wood failure developed plywood 
shear specimens when tested after boil- 
ing, drying and boiling (9). Refer- 
ring Figure the percentage 
wood failures specimens which 
were broken after two cycles boil- 
ing and drying will used although 
they were not quite identical with 
those used industry. One difference 
that the wood failures were read 
from cleavage specimens rather than 
from plywood shear specimens, and 
another difference that the speci- 
mens were tested dry after two cycles 
boiling and drying rather than 
tested wet after the second boiling. The 
percentage wood failure ratings for 
Glues and are 94.7 per 
cent, 90.3 per cent, 81.2 per cent and 
26.0 per cent. 

Figure presents the relationships 
between the percentage breaking 
load, percentage wood 
(after two cycles boiling and dry- 
ing which approximates the industry 
standard bond quality), and cycles 
boiling and drying, for each 
the four Figure 
the same kind data related 
months exposure the weather. 
These curves and those Perkin’s 
(Figures and 14) (8) tell essen- 
terms the percentage panels 
without visible delamination, and 
these terms the residual strength 
the plywood. 

Without going into detail, atten- 
tion directed the fact that the 
British plywood industry, which man- 
ufactures plywood from wide range 
species, rates bond quality what 
essentially the percentage wood 
failure observed when the panel 
knifed standard manner (1). 


may seem that are advocates 
method estimating bond quality, 
and admit being greatly im- 
pressed the potential this meth- 
od. However, there are several fac- 
tors which require 
investigation before wood-failure 
methods can used universally with 
confidence. One determine 
what extent the correlation between 
wood failure and bond quality af- 
fected the different factors which 
contribute low wood failure. An- 
other, and extremely important factor 
attention, the develop- 
ment universally acceptable 
standard percentage wood failure 
and method teaching this standard 
and insuring that readers wood fail- 
ure conform the system. The Doug- 
las Fir Plywood Association (8) which 
first developed method, use kits 
circulate from reader reader for 
training purposes and “keep their 
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Fig. 11.—Relationship between percentage 
breaking load, percentage wood fail- 
ure after cycles boiling and drying, and 
cycles boiling and drying, for each glue. 


eye The standard arbitrary 
one that was established the most 
experienced people this field 
the time the method was developed 
and adopted. Other things being 
equal, really small step ex- 
pand their system include all inter- 
ested agencies and people. un- 
derstood that the American Society 
for Testing Materials giving atten- 
tion this problem probably 
will promote the necessary research 
fill the gaps knowledge and 
write specification. Perhaps more 
concentrated thought brought 
bear this topic, better method 
than that outlined will developed. 
For more detailed discussion cer- 
tain aspects percentage wood 
failure estimate bond quality, 
suggested that items (5) and (7) 
read. 


Summary 


brief description given, and 
reference made detailed de- 
scription research which was estab- 
lished demonstrate the feasibility 
developing method for predict- 
ing the service life plywood from 
its performance when subjected ac- 
celerated-weathering treatments the 
laboratory. 

correlation between the strength 
plywood after successive cycles 
boiling and drying and the strength 
after successive months exposure 
the weather has been demonstrated 
for phenolic resin adhesives four 
strength values. This was done for 
both painted and unpainted Douglas- 
fir plywood. 

method demonstrated for us- 
ing this information predict the 
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THE WEATHER 


Fig. 12.—Relationship between percentac 
breaking load, percentage wood fai 
ure after cycles boiling and dryin 
and months exposure the weather, 
each glue. 


service life plywood made with 
new glue with new variations 
old 

The data are interpreted 
ing the evidence provided Perkin. 
(8) that “the higher the wood failur 
the greater the durability,” and als. 
methods evaluating the bond qua! 
ity exterior plywood specified 
and 


Literature Cited 


made Plywood for General Purposes 
Brit. Stand. Inst. 

Wood—Experiments Thin Wood 
Rept. No, R1471. U.S. For 
Prod. Lab. 

MacLean, 1951. Rate Disintegra 
tion Wood Under Different 
Conditions. Amer. Wood Pres. 
Proceedings, Vol. 47. 

for Evaluating the Quality Phenol: 
Resin Bonds Douglas Fir. Masters 
Univ, Brit., Columbia, Vancouve: 

Northcott 1955. Bond Strength 
Indicated Wood Failure Mech 
anical Test. For. Prod. Jour., Vol. 
No. 

Northcott, 1957. The Effect 
Dryer Temperatures upon the 
Properties Douglas Fir Veneer, Fo: 
Prod. Jour., Vol. VII, No. 

Northcott, 1958. Wood Failure— 
Within Species and Between Species 
For. Prod. Jour., Vol. VII, No. 

Perkins, 1950 Predicting Exterio: 
Plywood Performances. For. Prod. Soc. 
Proceedings, No. 

United States Department Commerce 
1955. Douglas Fir Plywood; Commercia! 
Standard 
Documents, U.S. Govt. Office 
Washington, D.C. 


AUGUST, 


| \. 
\ 
\ 
| 
d 
| 
4 


Compression White-Pocket Veneer 


CURRIER 


Forest Products Division, Oregon Forest 
Research Center, Corvallis, Oregon 


LOSS FROM DECAY old- 
ring rot, Fomes pini (Thore) 
Decay caused Fomes pini 
ften called conk rot, white speck, 

white pocket. Defective old-growth 
Douglas-fir will substantial part 
the cut Oregon for many years 
Large amounts white pocket 
may expected large young- 

Because the large volume peel- 
able timber containing white pocket, 
and growing competition for veneer 
logs, many plywood plants have used, 
are considering use of, white- 
pocket veneer plywood manufac- 
ture. Utilization white-pocket mate- 
rial should based sound tech- 
nical knowledge its properties and 
working characteristics. 

Present grading rules the Doug- 
las Fir 
(D. A.) exclude all white pock- 
the grade mark, General 
white-pocket plywood have been the 
object considerable speculation. 
obtain this information, the D.F.P.A. 
has sponsored cooperative research 
with the Forest Products Lab- 
oratory Madison, Wis. 

One property white-pocket ve- 
neer not included the cooperative 
study was degree 
sulting when white-pocket veneers are 
made into plywood. Based limited 
data from previous research the 
Oregon Forest Research Center, com- 
pression appeared substantially 
greater white-pocket veneer than 
standard approved grades. Degree 
compression would important 
where plywood containing white-pock- 
verted overlaid products having 
uniform thickness, detailed study 


The Author: Currier 
received his B.S. degree 
forestry from the University 
Massachusetts 
M.S. from State Col- 
lege forestry. has been 
with the Center since 1952 
and now charge re- 
search manufactured 
products. 


Fig. 1.—Representative squares indicating amount white pocket permitted 
each four veneer grades. 


Previous work has not 
stressed the degree 
compression that occurs 
when white-pocket veneer 
made into plywood. 
These data show not only 
the degree, but they also 
indicate possible methods 
control and relief. 


compression characteristics 
white-pocket veneer appeared 
worthwhile addition background 
data necessary for furthering utiliza- 
tion Douglas-fir containing white 
pocket. 


Previous Work and Related Studies 


1945, Redfern and Fawthrop 
reported results study concerned 
with the inter-relationship 
sure and moisture content veneer 
plywood 
with liquid phenolic resin glue (12). 


Presented the FPRS Pacific Northwest Sec- 
tion Meeting, January 20, 1958; received by the 
Journal March 28, 1960. 


Cheo has made similar study where 
three different glues were used (phe- 
nolic film, liquid phenolic 
bean) (4). 

recent report Curry (6) dis- 
cussed the effect veneer compres- 
sion during pressing upon strength 
plywood. Curry contended that, since 
compression increases plywood den- 
sity, increase strength may 
expected. found that compression 
plywood was confined thin lay- 
actually consisted layers strong 
and weak wood separated thin 
irregular bands compressed wood. 

report Macdonald discusses 
detail major factors involved 
compression A-grade Douglas-fir 
veneer during pressing (10). Vari- 
ables studied included time, tempera- 
ture, and pressure. Curves showing 
compression and pressing time for 
various combinations pressure and 
temperature are included the 
port. addition, method for con- 
use pressure-control device was 
outlined. The device was 
cessfully producing plywood under 
conditions where total compression 


cited the end this report. 
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was limited and percent. 
Under similar pressing conditions 
without pressure control, compression 
was about percent. Shear tests in- 
dicated satisfactory joints were ob- 
tained from plywood made with 

Measurement 
curring plywood made with white- 
pocket veneers was secondary objec- 
tive unpublished report (9). 
The study gave valuable background 
information techniques for measur- 
ing compression plywood during 
hot-pressing, 

Publications released the Doug- 
las-Fir Plywood Association have not 
included any studies compression 
Many their reports 
do, however, include data glue-line 
tests plywood made 
pocket veneer (1, 11, 13). 
Where interior-type, 
sin was involved, plywood made from 
various grades white-pocket veneer 
has shown good results either the 
standard 10-cycle test the dry 
shear test (1, 7). 


Objective 

The present study was undertaken 
obtain basic data compression 
characteristics plywood hot-pressed 
under standard conditions when made 
from Douglas-fir veneers containing 
various known amounts 
pocket. Once compression data were 
known, similar plywood could 
manufactured under conditions where- 
compression was limited con- 
trolling the pressure cycle during hot- 
pressing. Quality gluelines for both 
methods plywood manufacture was 
checked three different tests. 


Experimental Procedure 

Veneer Preparation 
Dry 

inches and sorted into grades (A- 
grade, No. and white pocket) 
the mill’s grading system for white 
pocket, description these grades 
follows: 

No. (white pocket) 

Sound discolored material with 
small white specks appearing 
occasionally; visible pockets 
present. 

Widely scattered small and me- 
dium-sized white specks. 

specks; voids filled with whit- 
ish material. 

No, 

buted, but with heavy con- 
centration; voids small 
ally filled with whitish material. 

specks; small and medium-sized 


pockets scattered. 
holes completely through veneer. 

Pockets may large, but con- 
wide areas sound wood be- 
tween. 


No. 


Large pockets, with without 
white specks; pockets few 
number and widely scattered. 

Concentrated small and medium- 
sized pockets; holes may extend 
completely through veneer. 

Elongated pockets, giving the 
appearance 
pockets joined 
ally white specks very few 
present, 


hat This Research Means 


Since this paper was presented, 
Commercial Standard 45-55, 
Douglas Fir Plywood, has been 
revised permit use controlled 
amounts white-pocket veneer 
interior plywood. Revisions 
were based upon extensive coop- 
erative research between the 
Douglas Fir Plywood Association 
and the Forest Products 
Laboratory. 

The basic data presented here 
for compession and recovery 
hot-pressed Douglas-fir plywood 
made from sound 
grades white-pocket veneer 
should helpful those mills 
utilizing white-pocket veneer. For 
instance, the amount wood lost 
compression was found in- 
crease the amount white 
pocket increased. Knowledge 
the compressibility veneer will 
help prevent the manufacture 
hot-pressed panels with thick- 
nesses below the minimum re- 
quired 45-55. 

The data also demonstrate 
that compression plywood, 
whether made sound white- 
pocket veneers, can reduced 
without loss bond quality 
lowered pressure during hot 
pressing. 


From the 26-by 48-inch sheets, 12- 
inch squares were cut. attempt 
was made obtain 
bution white pocket over the full 
area each 12-inch square, based 
the range white pocket allowed 
within particular grade (Figure 1). 
Extremely rough-cut veneer 
containing defects such knots 
pitch pockets The 
grading procedure was made more 
positive having several members 
the staff, who were familiar with 
the grading rules, check the squares 
veneer. 

For each the veneer grades, 
100 squares were prepared, enough 
construct five-ply panels. The 


was donated the Edward Hines 
Lumber Co., Westfir, Oregon. 


100 squares particular veneer 
were randomized thorough 
mixing, and the veneer 
into plywood layups, each which 
contained sheets, with the grain 
direction each ply right angles 
the adjacent sheet. reduce 
possible variation due lathe checks 
the loose-cut sides the face (back 
and crossband plies 
facing each other, Each layup 
code numbered the upper right 
hand corner the face sheet, 
was stored room controlled 
maintain EMC 
content) conditions percent. 


Trial Runs 


Trial runs were made 12- 
12-inch laboratory hot press dete: 
mine number and placement 
gages that would give reliable est 
mate compression during plywoo 
hot-pressing.* Results 
dial gages would have 
all four corners the press 
average out differences 
caused localized variations prese: 
white-pocket veneer (Figure 2). 


Pressing Procedure 


For each the veneer grad: 
(A, No. No. and No. 
plywood panels were pressed wit! 
out pressure control and 
pressed with pressure control. 

Initial Thickness: The 12- 
inch press was cold-flushed (57 
60°F.) minimize variation from 
expansion contraction the 
platens, Ames dial gages 
the corners the press were 
1.000 inch after closing the press 
and without pressure application. 

Each plywood layup, without gluc. 
was inserted the press 
code number positioned uppermost 
the right-rear corner. The press 
closed, and without any 
sure, the dial gages were 
Average initial thickness the 
veneers was obtained 
the average reading the 
gages from 1.000. 


Pressing Without Pressure 
trol: The press was heated 28° 
F., and the Ames dials were 
read 1.000 inch. Crossbands 
individual layups were double spre. 
with interior-type extended 
nolic Rate spread 
adhesive thousand feet doub 
glue-line was pounds for A-grac 
veneer and No. WP, and poun 


oratory panel may different than that fou 
press. For example, the ratio edge area 
surface much larger for laboratory pan 
which may result greater degree 
ture loss during 

was donated Reichhold Chen 
cals, which also performed the shear tes 
discussed later. 
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2.—View 12-inch-square hot press 
and dial gages for measuring compression. 


No. and No. WP. Special 
veneers the same orientation 
After spreading, the veneers were 
ziven Closed assembly time 
minutes, 

The assembly was inserted the 
hot press with the code number 
each panel again positioned upper- 
most the right-rear corner. Pres- 
sure 175 psi was applied for 
minutes. Readings the Ames dial 
gages were recorded after 
and minutes’ pressing time. 
After completion the press cycle, 
the plywood panels were hot-stacked, 
cool, and placed con- 
trolled conditioning room EMC 
conditions percent. Moisture 
content the veneer press time 
ranged from 3.5 4.7 percent. 

Percentage compression was 
determined the following formula: 

initial thickness 


100 


Pressing With Pressure Control: 
Full pressure during early stages 
the press cycle was deemed necessary. 
After the glue had become partially 
polymerized pressure might 
duced without adverse effects upon 
quality the bond. Therefore, rough 
curves depicting relationship com- 
pression pressing time were con- 
structed, based data collected dur- 
pressing 175 psi without pres- 
sure control. 

Decision was that 175 psi should 
maintained for least one-third 
the pressing cycle. The rough 
urves indicated that A-grade, No. 
respectively, after 2-1, 
ninutes the press. attempt was 
limit total gross compression 
these percentages use the 
device. 
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complete description the 
means limiting compression con- 
trolling pressure given the report 
schematic diagrams the control sys- 
tem. Briefly, the device consists 
limit-control instrumentation 
mote by-pass valves located 
hydraulic pressure lines. 
ens hydraulic presses can con- 
trolled stop automatically any 
pre-selected amount opening. When 
this point reached, pressure prog- 
ressively diminishes balance 
maintained between resiliency the 
veneers and pressure applied through 
the press ram. patent covering this 
device has been issued the State 


Since average thickness each 
plywood assembly was known, total 
allowable compression could deter- 
mined multiplying desired percent- 
age compression average thick- 
ness the veneers. The micrometer 
the pressure-control mechanism was 
set permit automatic control pres- 
sure after reaching the allowable com- 
pression. 

pressing plywood with pressure 
control, all other variables, such 
glue spread and assembly time, were 
exactly outlined for plywood pressed 
without pressure control. 


Recevery From Compression: 
portion the loss thickness due 
pressing regained when the panels 
are subjected reconditioning. 
may important the over-all con- 
sideration white-pocket plywood. 
Usually, plywood not sanded 
subjected further operations, such 
overlaying, until several days after 
pressing. Therefore, final thickness 
reconditioned plywood after recovery 
has occurred was important factor 

After conditioning EMC condi- 
tions percent for weeks, the 
panel was determined accordance 
with the procedure outlined for meas- 
uring initial thickness. The panels 
were returned the conditioning 
room for additional weeks, and 
thickness was again After 
calculating the final compression, 
amount springback was determined. 


Testing Procedure 


Specimens for checking quality 
glue bond were prepared from the 12- 
inch squares plywood according 
the cutting plan shown Figure 
One inch was trimmed from each 
adjacent edges, and strips 
inches and inches, alter- 
nately, were ripped until each 


SURPLUS 


FACE 


GRAIN 
DIRECTION 


CUTTING PLAN 
FOR PLYWOOD TESTS 


Fig. 3.—Cutting plan for plywood tests. 


type were obtained from the square. 
Direction the face grain was 
oriented parallel the long dimen- 
sion the strips. 

The larger strips, inches, 
were sent the Cooperators laboratory 
Seattle, Washington, where stand- 
ard shear specimens inches 
were prepared. nullify 
sible effect from orientation the 
lathe checks, the kerf was reversed 
one the strips from 
wood panel. 

Ten shear specimens 
plywood panel were subjected the 
standard 2-cycle boil test, which con- 
sisted boiling hours, drying 
hours 145° F., and boiling 
hours. While still wet, 
mens were broken standard 
shear-testing machine 
Percentage wood failure was esti- 
mated after the broken pieces dried. 

Another group shear speci- 
mens from each plywood panel was 
soaked water room temperature 
for hours and then sheared wet. 
Percentage wood failure was esti- 
mated the same manner prescribed 
for the 2-cycle boil specimens. both 
tests, half the specimens were chosen 
pull the lathe checks closed, and 
the other half open. Both types 
shear tests were performed the 

trimmed inches length, and 
one strip for each plywood panel was 
subjected delamination test, 
which consisted cycles alter- 
nate soaking and drying. complete 
description the test has been out- 
lined Haigh (8), 
advantages laboratory tool when 
compared the standard 10-cycle test 
for interior-type plywood, One cycle 
the modified test (named the 
test Haigh) consists soaking 
hours water room temperature 
F.) followed drying 
hours forced-draft oven 150° 
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VENEER GRADE 


COMPRESSION, PERCENT 


PRESS TIME 


TIME MINUTES 


Fig. 4.—Compression without 
pressure control. 


mined after the tenth 
cycles measuring the number 
inches delamination least 0.25 
inch depth. The test was made 
the Research Center. 


Results and Discussion 
Compression, recovery from com- 
pression, and strength glue bonds 

were important items measured. 


Compression During Hot-Pressing 

The compression characteristics for 
all veneer grades during the hot- 
and 175 psi are shown Figure 
For given grade veneer, increase 
compression time was almost 
linear between and minutes. 
ing time, gradual reduction rate 
compression took place. Average 
compression after minutes 
press was 8.3, 9.6, 12.7 and 17.8 per- 
cent for grade, No. No, and 
No. veneer, respectively (Table 
1). No. veneers compressed 
more than twice the amount found for 


greater than that grade. 


Range total compression for the 
plywood panels within particular 
veneer grade showed wide varia- 
tion. For both grade and 
WP, there was difference about 
4.5 percent total compression be- 
tween the panels with maximum and 
minimum compression. 


ence increased percent for 
(Table 1). 


The family curves depicting 
compression the grades ve- 
neer when pressure control 
ized are quite different slope when 
compared the series pressed with 
uniform pressure 175 psi (Figures 
5). Decreasing pressure resulted 
slightly curvilinear shape the 
curves throughout the pressing 
riod with rate compression decreas- 
ing pressing time 

attempt was made limit total 
compression during hot pressing 
and percent for grade, No. 
No. and No. WP, respectively. 
The compression-control device func- 
tioned satisfactorily, and average com- 
pressions the end the 7-minute 
hot-pressing period were 5.6, 7.2, 9.4 
and 13.0 percent (Table 1). 

Another benefit gained from use 
compression control, aside 
duction total compression during 
pressing, was narrowing the range 
between the panels with maximum 
and minimum compression, For the 
panels made from A-grade veneer, 
the range was percent; No. 
veneer had variation only 1.9 
percent (Table 1). 

Effect compression pressing 
No. veneer with and without 
pressure control shown Figure 
curves for grade, No. and 
were included, the general rela- 


with and without pressure control 
would similar No. WP. 


plywood pressed with pressure con- 
trol, lower amounts compression 
occurred during almost the entire 
minute pressing period. Theoretically, 
pressing methods should have been 


VENEER GRADE 


COMPRESSION, PERCENT 


TIME, 


Fig. 5.—Compression with pressure contro 


same magnitude during the fir 

minutes pressing, becau 
pressure was supposed 
175 psi. Due the range 
pressibility normally encountered 
veneer (see Table 1), however, 
plywood panels total alloy 
able thickness before 
reduced automatically and, tur: 
compression was lowered. 
reduction pressure also affected 
Figure 

Mechanical capabilities the con 
trol device would have permitted lim 
iting compression much lowcr 
amounts than chosen for any th: 
veneer grades. Full pressure 
psi would have been maintained for 
much shorter period after closing 
press, however, and the curves for 
pressure reduction would have 
lowered considerably compared 
lowered pressures during initial 
the press cycle upon quality 
glue bonds are not known. 


Table 2.—RECOVERY FROM COMPRESSION WITH 


Veneer grade 


Table 1.—COMPRESSION WITH WITHOUT CONTROL 


Compression* after pressing 


No pressure control 


Veneer grade Average Range 
cr 


A &.3 6.5-10.9 
1 WP 9.6 8.1-12.4 
2 WP 12.7 10.8-15.9 
3 WP 17.8 15.1-22.0 


*Based on 10 panels for each veneer grade. 
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With pressure control 


Average 


No pressure control 


1 WP. 
2 WP 
3 WP 
Range 


With pressure control 


5.6 5.1- 6.1 A 
(py 6.6- 8.0 2 WP. 
9.4 &.9-10.0 3 WP. 
3.0 11.7-13.6 


WITHOUT CONTROL 


Compression 


Average Conditioned 
after pressing 4 weeks Recovery 

6.6 20. 
9.6 8.1 1.5 
12.7 10.6 2.1 16. 
17.8 14.9 2.9 16.3 
5.6 1.2 21.4 
7.2 6.1 1.1 15.3 

9.4 7.9 1.5 16.0 


*Based initial thickness unpressed veneers. 


**Based amount compression caused minutes’ hot-pressing. 


NO.3 
Reo We 
PRESS TIME STORAG 
STORAGE 
= 


PRESSURE 
CONTROL 


PRESSURE CONTROL 


COMPRESSION,% 


VENEER GRADE 


TIME, MINUTES TIME, MINUTES 


Fig. 6.—Compression No. veneer. 


from Compression 


Degree recovery from compres- 
ion when the hot-pressed plywood 
reconditioned shown Figures 
and After weeks’ exposure 
atmosphere having EMC conditions 
percent, most springback had 
Little additional recovery 
developed during more weeks 
conditioning. 


Table presents recovery from 
compression for plywood pressed with 
and without pressure control. Percent- 
age recovery has been computed 
two different bases. When based upon 
initial thickness unpressed veneers, 
recovery Was greatest plywood con- 
taining the heavier concentrations 
white pocket. amount compres- 
sion after minutes hot-pressing 
was the base for computing percent- 
age recovery, A-grade veneer ex- 
hibited the greatest recovery. All three 
grades white-pocket plywood had 
recovery quite similar magnitude. 
These recovery relationships were true 
for plywood pressed either with 
without pressure control. 


Glue-Bond Tests 


Three different tests 
formed the plywood effort 
determine reduced pressure dur- 
ing pressing was detrimental qual- 
ity glue bonds. Two tests were 
the shear type, and they commonly 
are called the 2-cycle-boil 
hour-soak tests. The third test was 
delamination type based 
nately soaking and drying the ply- 
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Table 3.—TWO-CYCLE-BOIL TEST 
pressure control 


Breaking Wood 


Veneer grade load* failure* 
Psi % 
174 48 
WP. 170 53 
WP 125 90 
WP 100 51 


specimens from each plywood panels. 
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tended phenolic resin glues, stand- 
ard 2-cycle-boil test 
formed. Experience has shown that 
good extended phenolic resin glue 


give wood failures ranging from 


percent. The 48-hour-soak 
test helpful determining degree 
cure with phenolic resin glues, 

both the 2-cycle-boil and 48- 
hour-soak tests, breaking 
shear specimens decreased steadily 
degree white pocket the plywood 
increased (Figure Tables 4). 
This relationship has been confirmed 
other investigators. Within each 
type shear test, there appeared 
great differences breaking 
load plywood made from similiar 
veneers and pressed with and without 
pressure control. 

One result worthy note may 
seen comparing the two types 
shear tests Figure The general 
trends within each type test were 
almost identical, with the 48-hour-soak 
test shifted upward due 
breaking loads. Results indicated rela- 
tive severity the different test pro- 
cedures upon the glue bonds. 

Results for percentage wood 
failure the two test methods may 
found Figure and Tables 
and Note that percentage wood 
failure probably was not reliable 
criterion when plywood contained 
white pocket. Amount wood fail- 
ure will affected reduced strength 
the wood. Furthermore, accuracy 
estimating percentage wood 
failure material containing numer- 
ous pockets void spaces ques- 
tionable. Therefore, only general 
trends the results will discussed. 


With pressure control 


Breaking Wood 


load* failure* Veneer grade 
Psi % 
198 90 
156 64 1 WP 
134 78 2 WP 
93 59 3 WP 


Fig. 7.—Press cycle pressure plywood with pressure control. 


Similarly breaking load, 
tinctive trend developed 
centage wood failure 
over grade veneer (Figure 9). This 
time, however, pressure during press- 
ing, rather than test method, appeared 
the critical variable. general, 
plywood made with pressure control 
developed greater percentage wood 
failure when compared plywood 
made with pressure control. 
major exception relationship 
occurred plywood with No. WP, 
where percentage wood failure 
plywood pressed without pressure con- 
trol was higher, A-grade plywood 
pressed without pressure control ap- 
parently developed lower percentage 
wood failure than might expected. 


test: evaluating interior-type 
plywood, delamination resulting from 
alternately soaking and 
specimens usually the basis for de- 
termining quality the glue line. 
The size and grain orientation the 
D-test specimen results 
uration during soaking and complete 
removal water during Sev- 
ere stresses are set within the glue 
lines, and these are conducive ac- 
celerated delamination (8). 


Percentages delamination ply- 
wood produced with 
pressure control are listed Table 
Little delamination developed during 
the first cycles; the maximum was 
1.3 percent for A-grade veneer pressed 
without control. Remainder 
plywood had percent less dela- 
mination. 


Table 4.—FORTY-EIGHT-HOUR-SOAK TEST 


No pressure control With pressure control 


Breaking Wood Breaking Wood 


load* failure* load* failure* 
Psi Psi % 
220 62 231 94 
207 53 182 74 
147 93 154 4 
117 65 111 75 


*Based on 10 specimens from each of 10 plywood panels. 
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PRESSURE CONTROL 


2-CYCLE-BOIL TEST 
NO PRESSURE CONTROL 


VENEER GRADE 


Fig. 8.—Shear strength two methods. 


Five additional cycles soaking 
and drying did little change amount 
A-grade plywood 
control, where delamination increased 
from 1.3 6.0 percent. The glue 
bond this plywood previously was 
suspected below average, based 
percentage wood failure the 
shear tests. general, the remainder 
the plywood, including all grades 
white pocket, showed excellent 
resistance delamination. 


the D-test cycles progressed, de- 
velopment checking the cross- 
bands was much more severe 
grade plywood than low grades 
white-pocket plywood (Figure 10). 
Lack check development 
pocket plywood may attributed 
its system checks the 
form numerous white pockets and 
void spaces. 


Fig. 10.—Checks developing during the D-test were more 
prevalent A-grade veneer than No. WP. 


The good resistance delamination 
shown white-pocket plywood also 
may due existence the white 
pockets. Examination ends the 
D-test specimens (Figure 11), made 
evident that more severe stresses were 
established the face-crossband glue 
lines A-grade plywood than 
plies A-grade plywood 
sulted initiation delamination. 
many instances, break developed 
along the face-crossband 
but this break usually was less than 
0.25 inch depth and, therefore, was 
not classified delamination. 


Conclusions 


Based data developed during 
manufacture and glue-bond testing 
plywood containing white-pocket ve- 
neers, the following conclusions may 
drawn: 


When 
schedules were used, degree 
compression white-pocket ve- 
neers increased amount 
white pocket increased. Com- 
pared A-grade veneer, com- 
pression No. increased 
only slightly, while compression 
No. was more than 
doubled. 


Total compression plywood 
made from any type veneer can 


PRESSURE CONTROL 


2-CYCLE-BOIL TEST 


48-HOUR-SOAK TEST 
TEST 
PRESSURE CONTROL 


WOOD FAILURE,PER 


VENEER GRADE 


Fig. 9.—Wood failure two methods. 


reduced through use 
sure control during 


Compression 
hot-pressing may 
partially 
plywood. Majority recove 
took place within weeks 
pressing. 

shear tests, breaking strength 
plywood made with white-poc! 
veneer decreased amount 
white pocket 

cator glue-bond quality 
plywood contains white pocke 


Table 5.—DELAMINATION TEST 


Veneer grade 


10 cycles 15 cycles 10 cycles 15 cycles 
/0 


Delamination* after cycles indicated 


pressure control 


With pressure control 


/0 70 ‘0 


*Based on average of 10 specimens for each veneer grade. 


Fig. resulting from D-test were more severe 
A-grade veneer than white-pocket veneer. 
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240 
200 
160 
0.3 0.38 0.2 
= q 
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All grades white-pocket ply- 
wood, pressed with without 
pressure control, showed excel- 
lent resistance delamination 
when subjected test proce- 
dure considered standard for in- 
terior plywood. 


The possibility exists that accept- 
able plywood bonds could 
obtained with pressures reduced 
gradually immediately after full 
initial pressure applied. 
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PRODUCES HIGH-GRADE LOGS AND TOP LUMBER $$$ 


determine the applicability 
these log grades 
woods, study was made Cali- 
fornia black oak. Lumber grade yields 
proved that standard log grades could 
used for determining timber qual- 
ity. Analyses the logs used the 
study, however, indicate improved log 
grade yield could have been obtained 
the logs had originally been bucked 
according log grade. This report 
presents analysis the logs 
this study. 


Origin Logs 


Most the logs were produced 
loggers accustomed softwood tim- 
ber. Both single- and multiple-length 
logs were delivered the mill, The 
multiple-length logs required rebuck- 
ing, and presented some opportunity 
improve the grade the resulting 
logs. The other logs used the study 
were produced from trees marked for 


contributed paper received the Journal 
February 12, 1960. 


bucking the study crew, which was 
familiar with hardwoods. 


The study logs, therefore, are di- 
vided into three groups for analysis. 
Group one contains the short logs 
that did not require bucking. Group 
two contains the logs bucked from 
long logs, and group three contains 
the logs from trees marked the 
study crew. 


Log Lengths 


Logs and tree lengths available 
the start the study are listed 
Table Lengths logs are listed 
the next lowest foot: that is, logs 
feet feet-11 inches are listed 
feet. Trim allowance, which 
these logs varied considerably, also 
lends itself quality control log- 
ging operations, and should not vary 
more than inches from the set 
standard. Normally, the maximum 


Maintained Madison, Wis., cooperation 
with the University Wisconsin. 
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length for single hardwood lumber 
logs feet. Logs longer than this 
are considered multiple-length 
lumber logs rebucked the 
mill. Trim-allowance specification 
well-controlled operations usually 
inches for single-length logs. 


The percentage logs 


Table 


Only percent the foot 
and under logs cut the regular log- 
ging crew had trim allowance 
inches. Thirty-nine percent the 
logs cut directed the study crew 
were this class. Considering trim 
ceptable range variation, there were 
groups that met this per- 
centage longer and shorter trim 
inevitable because forks and large 
limbs, The objective quality con- 
trol and good utilization keep 
this percentage low possible. 


Logs feet length are 
considered double-length logs. Trim 
allowance, therefore, should 
are either double- triple-length logs, 
with corresponding trim allowance. 


Rebucking 


reduce excessive sweeps and 
crooks, was necessary rebuck 
few the logs that were less than 
feet long. Rebucking three 
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Fig. 1.—California black oak tree with characteristic crook. 


short logs raised the grade one 
section each. The grade three 
additional short logs would have been 
higher had they been correctly bucked 
the woods, The logs representing 
percent the logs feet long 
under would not have been rebucked 


Know-how and good 
bucking 
tree lengths into logs 
have strong influence 
the value the 
end product. Here, 


controlled bucking 
western hardwoods 
increased the overall 
value the lumber yield 
$15 per 1,000 
board feet. 


had they been correctly bucked the 
woods. There little doubt that bet- 
ter log grade recovery would have re- 
sulted these logs had been left 
multiple tree lengths. 

The number logs each length 
class after rebucking shown 
Table 

most hardwood lumber opera- 
tions, there should logs less 


Fig. 2.—California black oak log with ‘‘Pistol 


than feet long. California black 
however, characteristically 
(Fig. 1). Short crooks the butt 
logs are descriptively termed “pistol 
butt” since they resemble the handle 
revolver (Fig. 2). Logs cut 
more feet long result 
sweep that lowers the log 
and lumber recovery volume, 
well lumber grade. Best utilization 
crooked logs can therefore at- 
tained cutting short bolts 
feet long and processing them 
bolter short-log saw (Fig. 4). Some 
the and foot lengths shown 
Table were cut for this reason. 


example this short-log buck- 
ing log feet long bucked into 
two logs feet inches long, ind 
one feet inches. The 6-foot 
still had inches sweep and was 
Grade The two logs feet long 
Grade The original log 
have been bucked into one 
and two 8-foot logs, which 
would have graded No. The 
was therefore between producing 


Lack familiarity with hardwo 
log grades the pine logging 
also resulted some short logs. 
example this was log cut 
inches long. The first log 
defects, the next- 8-foot section 
Grade The remaining section 
sweep and was Grade but 
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Fig. 3.—Log with excessive sweep. 


bucked produce 8-foot Grade 
log. This left feet that had 
Grade because length. this log 
had been foot longer, would have 
been Grade log. There was 
double heart other apparent reason 
for cutting the tree this point. Also, 
because length limitation, the trim 
allowance these logs was less than 
should have been. (Fig. 5). 

The number logs less than feet 
long can reduced eliminating 
bucking errors, and accepting reduc- 
tion volume and grade recovery. 


Log Grades 


The grades logs obtained are 
standard grade, but represents logs 
that not meet the minimum Grade 
specifications. could erroneously 
assumed from the percentage columns 
Table that there was difference 
the quality the timber from 
which the logs were cut. Variation 
each group small, however, and less 
than two standard deviations. 

The loggers’ knowledge 
woods general and hardwood log 
grades particular significantly affects 
the percentage Grade logs ob- 
tained. Logs Groups and were 
cut loggers not familiar with hard- 
woods, whereas Group logs were cut 
under the direction persons fam- 
iliar with hardwoods, 
fore logical determine whether the 
difference percentage recovery 
Grade logs was due differences 
timber quality log bucking. Log 


Table 1.—NUMBER LOGS RECEIVED, LENGTHS 
Group Group Group 
Length No. Length No. Length No. 
Ft. Ft. Ft. 
7 0 14 5 32 1 
8 29 15_ 1 37 2 
9 24 16_ 2 41 1 
10 23 iT. 6 43 1 
11 15 a 8 44 1 
12 20 19. 10 45 1 
13 8 20 3 47 1 
14 11 21 8 50 1 
15 8 22. 1 52 1 
17. 4 24 10 57 1 
7 60 1 
27 6 69 1 
28 1l 90_ 1 
29 10 91 1 
30_ 12 95 1 
31 4 98 1 
32_ 4 
33. 12 
34_ 12 
36 1 
Total 150 151 20 
1 Tree lengths. 
diagrams were therefore carefully Since the logs Groups and 


analyzed. number logs obvi- 
ously could have been bucked dif- 
ferently. Group for example, 
there were two logs feet long that 
were Grade Had these logs been 
cut feet long, they would have 
been Grade The remaining feet 
should have been the next log. 
There were several similar logs the 
group. 

was log feet long that was bucked 
into 12-foot Grade log, and 
9-foot Grade log. Sixteen feet 
this log was Grade quality. Another 
log feet long was bucked into one 
Grade and two Grade logs. 
could have been bucked into just two 
logs (Grade and thus reducing 
Grade one log. One log feet 
long was bucked into one Grade 
and Grade log, with feet that 
and one Grade log. could 
have been bucked into Grade 
log the tree. 

Re-evaluation these logs 
shown Table addition these 
logs, there were several that might 
have been one grade higher they 
had been feet longer. Since the 
trees and logs were not numbered 
the woods, the quality the sections 
cut off could not determined and 
changes could made. very 
probable, however, that few these 
logs could have been up-graded 
they had been bucked for quality. The 
percentage Grade logs Groups 
and shown Table can there- 
fore considered conservative. 


Table LOGS, TRIM ALLOWANCE 


Log 
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Trim allowance, inches 


came from the same trees, the data 
from Tables and have been com- 
bined and are shown Tabie 

Statistical comparison the cor- 
rected groups indicates the variation 
log grade distribution within 
the normal range for samples this 
size. This criteria therefore indicates 
there significant difference the 
quality timber between the groups. 
can therefore concluded that the 
primary difference log grade 
covery between the uncorrectd groups 
was due the difference bucking 
techniques. 


Lumber Volume Recovery 


Log diameter and length are im- 
portant items hardwood log grade 
specifications. Larger 
sizes are specified Grades and 
than Grade The percentage 
lumber obtained from Grade 
logs therefore greater than the per- 
centage logs the grade. Table 


Fig. with short crooks, which can 
fully utilized use bolter saw. 
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Table LOGS LENGTHS AFTER REBUCKING 


Group Group Group 
No % No No. 
5 0 0 2 1 1 1 
6 1 1 7 2 1 1 
0 0 15 4 2 2 
= 29 20 79 22 23 23 
9. 24 16 32 9 3 3 
a 23 15 87 24 19 19 
| eS 15 10 19 5 2 2 
2. 20 13 49 13 26 26 
13_ 8 5 12 3 1 1 
14__ ll 7 28 8 7 7 
15__ 8 5 5 1 1 1 
16_- 7 5 24 7 14 14 
| 4 3 3 1 0 0 
Total 150 100 362 100 100 100 


Table GRADES OBTAINED 


Log Grade 


Total ___ 


shows that the percentage lumber 
rcovered from Grade logs 
times the percentage logs for both 
groups. this percentage basis, 
there significant difference 
size distribution within the two stands 
timber from which these logs were 
harvested. therefore evident that 
poor bucking practices are responsible 
for considerable reduction lum- 
ber volume from high-grade logs. 


Lumber Recovery Value 


Log value was determined appli- 
cation oak prices (1957) the 
lumber volumes, grade, obtained 
from each log. The total value and 
mill tally volume each log was used 
determine the average per 1,000 
board feet. These data were then used 
calculating the values shown 
Table 

There was group 
effect mean values either Grade 
value Grade logs, however, ap- 
pears large but less than standard 
deviations. Variation log size might 
account for this difference. Examina- 
tion the data, however, indicates 
the average log diameters were 21.55 


FOR QUALITY 
Group Group 
Log Grade No % No < 


512 


Table 5.—POSSIBLE LOG GRADES TREES HAD BEEN BUCKED 


17 
37 
3_- 57 38 129 38 
i 40 27 91 26 
Total 100 


Table 6.—LOGS GROUPED ACCORDING SOURCE TIMBER 


and 20.85 inches for the two groups. 
Average log lengths were 12.85 and 
12.69 feet. Neither these varia- 
tions significant. 

Total value and volume lumber 
each group logs were used 
calculate the average lumber values, 
which were $100.68 and $115.54. 
The major reason for this difference 
the percentage and value Grade 
logs. previously pointed out, the 
percentage Grade logs sig- 
nificantly influenced the division 
bucking tree lengths into logs. 


Conclusions 


The quality the timber used 
this study from the separated 
areas the forest not significantly 
different. Major differences recovery 
values are due production methods. 
Log bucking instructions and how log 
lengths are cut from tree lengths have 
significant effect the percentage 
Grade logs obtained. Since log 
grading specifications limit the min- 
imum size Grade logs, the effect 
volume lumber greater than 
the effect the percentage logs 
within the grade. This means that 
quality program that increases 


Group 3 


= Log grade 
No. 


Total 


Groups and Groups and Group 
as bucked corrected corrected 
Log grade No. No. No. % 
Log grade 
Be 20 4 44 9 14 14 
2 128 25 134 27 14 14 
3_ 208 41 186 38 40 41 
4 156 30 131 26 30 31 


Fig. and California black oak logs. 


the percentage Grade logs 
volume from Grade logs. 


Although the number Grad: 
logs analyzed this report makes 
too small sample provide con 
sive evidence, there strong 
cation that the mean value for 
ing procedures. This indicated 
the fact that the timber not 
nificantly different, yet the spread 


tween $127 and $156 (Table 
greater than the expected variation 
the mean. 

Similar effects decrease 
cance log grade decreases quality 
therefore very important 
ing hardwood timber obtain the 
maximum percentage Grade logs. 
probable that quality control 
standards based the percentage 
Grade logs can set from the 
cruising records for specific timber 
stands. Quality control bucking can 
thereby maintained during 
ing. this particular study, the 
all average difference value 
per 1,000 board feet sufficient 
justify quality control program. 


Table YIELD FROM LOG GRADES 


Groups and Group 


9,281 


50,163 100 


Table 8.—VALUE LUMBER PER 1,000 BOARD FEET 


Groups and Group 


Standard No. of Standard Ni |! 
value deviation logs value deviation 
Dollars Dollars Dollars Dollars 
127.29 26.09 20 156.01 19.16 1 
104.49 23.77 128 109.08 24.81 1 
¢ 18.42 208 88.57 23.44 4 


18.22 156 68.61 23.85 
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100 362 100 100 100 
\ 
14 14 2 ? 17,516 35 2,014 1 
41 42 4 : 2,064 1% 
98 100 
Total 100 495 100 100 


ELLIOTT 


and Paper Research Institute 
Canada 


This project takes the 
nydraulic transport wood 
chips out the 
and 
proves its feasibility. 
Conclusions were (1) Chip 
deterioration 
problem, (2) Mixtures 
30% solid wood can 
handled, (3) Friction 
losses and power 
requirements are close 


those for water alone. 


HAVE BEEN USED 
carry liquids for Exca- 
vations Libya have uncovered evi- 
dence that the ancient Egyptians 
coupled together sections 
lowed-out trees carry water. Elm 
was used for this same purpose 
London, England about the time 
Charles Today, transcontinental 
networks steel pipe carry huge 
quantities materials such 
troleum products and natural gas 
over thousands miles. 
The hydraulic transport solids 
pipes over long distances very 
recent. United States patent records 
around 1890 proposed 
port coal. but was not until 
that the vision became reality 
with the opening the 108-mile 
oal pipeline between Cadiz and 
Eastlake Ohio. more direct in- 
the transport wood chips 
the 6-inch diameter pipe- 
ine that carries 700 tons gilson- 
each day the year over the 
mountains, from mines 


Author: honor graduate the Uni- 
rsity of Toronto. David Elliott joined the In- 
1957. now Senior Mechanical 


the Woodlands Research 
sartment, 
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BOUNDARY FOREST TRACT 
(1500 SQ. MILES ABOUT MILES) 


SURFACE 
COVERED 
DIA. LINE 


FEEDER LINE 
MILES MAX. 
12" DIA. LINE 


BRANCH 


BRANCH LINE PUMPS: 


EXAMPLE CHIP PIPELINE 


FOR 30% VOLUME MIXTURE 
250,000 CORDS PER YEAR 
300 DAYS PER YEAR 


2.—Layout pipeline system capable collecting and transporting million 
cords pulpwood chips over 20-year period. 


Gilsonite, like wood, non-corro- 
sive and has specific gravity very 
close that water. The company 
very pleased with the satisfactory 
operation the line over the last 
years and can show that the invest- 
ment was good one, even though 
the capital required alternative 
methods transport would have 
been much less. 

Interest the possibility trans- 
porting wood pipeline has been 
building for some time, but 
first the idea was thought 
the sky-hook category. With greater 
mechanization the woods, man- 
agers have been thinking more and 
more production line methods. 
Furthermore, the trend towards con- 
tinuous chemical pulping, which has 
become much more attractive 
result recent researches, and the 
successful manufacture high-qual- 
ity mechanical pulp from wood chips, 
has made desirable deliver pulp- 
wood the mill the form 
chips, ready for pulping. 


Hydraulic Transport 
Pulpwood Chips 


1958, after small laboratory 
experiment the year before, the Pulp 
and Paper Research Institute en- 
listed the assistance Foundation 


Presented Session XIII, Logging, FPRS 
14th Annual Meeting June 8, 1960 in Montreal, 
Canada. 


Canada Engineering Corporation, 
Aluminum Company Canada, 
Canadian Company, 
Greey Mixing Equipment Ltd., Vic- 
taulic Company Canada, Peacock 
Brothers and Canadian International 
Paper Company pilot plant 
study the hydraulic transport 
wood chips pipelines. The com- 
panies furnished equipment and con- 
structed complete pilot plant with 
one-tenth mile 8-inch diame- 
ter aluminum pipe. 
provided instrumentation, operated 
the system, and carried out all tests 
and analyses. 


Figure shows the main elements 
the pilot plant. The mixing tank 
the left equipped with side- 
entering mixer (not shown). The 
large pipe connected the right 
the mixing tank near the bottom 
the suction line the pump. The 
pump the extreme right dis- 
charges vertically for about feet, 
around two 45-degree standard el- 
bows and into the horizontal alum- 
inum pipe shown the upper right. 
Most the line the crawl 
space under the building and con- 
tains 90- and 180-degree bends made 
from standard short-radius 45-degree 
elbows. The pipeline discharge 
ceiling level above the mixing tank, 
and can directed fill by- 
pass measuring tank (not shown) 
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SULPHITE COOKS 
SODA BASE 


BURST FACTOR 
TEAR FACTOR 
BREAKING 
BULK 
DOUBLE 


12,800 
3.2 
1.22 
2,200 


COOKING DATA AND PHYSICAL TEST RESULTS 
EQUIPMENT MIXER, PUMP, AND 528 FT. PIPE 


OVER 


1-178" 


used for velocity determinations. 
The two rectangular chutes the 
upper left carry the chips and wa- 
ter from the measuring tank back 
into the round mixing tank. 

Fortunately, much already 
known about the construction and 
use pipelines for bulk transport. 
Therefore, the Institute concentrated 
the three most important factors 
that would affect the use pipelines 
specifically for transporting wood 
chips: (1) Are chips carried 
water mixture pipeline system, 
passing they through mixer, 
one more pumps and many miles 
pipe, changed any way that 
would deleterious their manu- 
facture into pulp? (2) What con- 
centration chips can carried 
through the system safely; does the 
mixture remain constant; 
there danger plugging? (3) What 
friction losses are used cal- 
culating power requirements for 
pipeline system? 


Chip Deterioration: test the 
effect the system subsequent 
pulping, the chips were mixed with 
water and put through 
plant system under extremely severe 
conditions mixing, pumping, and 
pipeline velocity. 
culation for hours, about 150 
passes, developed conditions far 
more rigorous than those en- 
countered commercial 
Samples removed from the discharge 
end the pipe during and the 
end the test were compared with 
chips from the original batch 
that had not been introduced into 
the system. Reduction chip size 
apparent from the abbreviated classi- 
fication shown chart 
classification. After 150 passes, the 
proportion chips less than inch 
percent the control. Subsequent 
runs with identical chips and 
tures were made (1) with the mixer 
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only, (2) with the mixer, pump, and 
short piece line, and (3) with 
the mixer, pump, and the full 528 
feet line. These runs showed that 
most this reduction chip size 
was caused the pump; smaller 
amount was caused the mixer; 
and practically none was caused 
passage through the pipe alone. 
course, far less reduction chip 
size would expected from im- 
proved equipment design 
mal commercial practice than was 
experienced these pilot plant 
experiments. 

Next, samples the chips ob- 
tained from the various tests and 
the control chips were cooked sep- 
arately the soda base sulphite pro- 
cess (considered most sensitive 
chipper damage). The results are 
shown the chart cooking data. 
obvious that pulp quality was 
not appreciably decreased any 
case. therefore safe say that 
chip deterioration will not fac- 
tor consequence pipeline 
transport. 


Mixture: The next fact determine 
was possible capacity pipeline. 
This involves the amount solid 
wood that can carried mixture. 
make the results directly appli- 
cable all kinds and weights 
wood, the concentration expressed 
percentage the volume the 
mixture. Thus, there are cubic 
feet solid wood specific 
gravity, any species any moisture 
content 100 cubic feet the 
ture wood and water, the mixture 
called percent volume. Mix- 
tures higher than percent are vir- 
tually impossible because the chips 
will not pack any tighter. 

test movement various 
tures, run was started with mix- 
ture percent volume, and 
chips were added steadily the run 


CHIP CLASSIFICATION 


EQUIPMENT MIXER, PUMP, AND 528 FT. PIPE 


AVERAGE VALUES 


PERCENTAGE RETAINED 


PERCENTAGE RETAINED 


PERCENTAGE PASSED 


volume, the power consumption 
the pump began increase sligh 
and continued increase unt: 
being recirculated. this time, 
mixing operation became erra 
since the equipment was not 
signed for such heavy mixtures. 
system was shut down and star 
mixture percent without 
culty. The results point two con- 
clusions: (1) long 
power available, heavy 
tions caused chips floating 
top high sections line that 
not operation can flushed out 
from the pump, and (2) the opti- 
mum commercial mixture 
further check this second con- 
clusion revealed that almost the 
amount pump power required 
for water alone for percent 
volume chips and 
water. 


Fig. tank and pump 
pilot plant. 


1d 
if 
COMPARED 300 FREENESS 
CONTROL |SINGLE PASS ISO PASSES 
12,400 11,700 
3.0 3.1 61.0 57.3 
1.20 
1,965 1,630 24.5 39.0 


‘One should not get the impression 
iat plugging impossible. chip 
ipeline can certainly plugged 
chips are allowed become 
ade flush them from the pump 
ad, the chips will form plug about 
pipe diameters length and this 
completely seal off the flow 
ater. The plug can removed 
aly dismantling the line the 
blockage. The line may also 

blocked when the concentration 

chips high and long that 
available pump power cannot 

ercome the increased friction 
this heavy mixture. With 
chip pipeline design and 
proper controls and supervision, 
plugging should not occur. 


Pump Power Consumption: Fric- 
loss measurements have not yet 
been concluded. Preliminary power 
readings indicate, however, that 
power consumption for pumping 
not substantially greater than that 
for pumping water alone. 


Conclusions 


The overall conclusions the 
study, then, are: 


(1) Chip deterioration not 
drawback the operation pulp- 
wood chip pipelines. 

(2) Mixtures containing per- 
cent solid wood volume can 
handled. 

(3) Friction losses and power re- 
quirements for mixtures are likely 
very close those for water 
alone. 


Pipeline Application 

With this basic information avail- 
able add the data known about 
pipelines, might now consider 
application the woods. 
would easy talk about main 
pipeline seventy-five miles lead- 
ing from final landing the mill 
and compare with rail haul, 
truck haul, river drive. course, 
million cords that same 
landing the rate 250,000 cords 
year would your problem. In- 
stead, let visualize more compli- 
with feeder pipelines 
that could satisfied with 30,000 
from each landing. 
can quite flexible and must 
tailored the individual forest 
rea. The beauty the pipeline 
can any desired direc- 
‘on the level, and down 
and can carry any species 
hardwood with equal 


OREST PRODUCTS JOURNAL 


Suppose that the forest tract ap- 
proximately miles from the pulp- 
are follows: 


Dimensions: miles wide 
miles long. 


Area: total 1,500 square miles— 
productive 900 square miles. 


Total Volume: million rough 
cords. 


Stand per Acre: average 2/3 
cords (for productive area) range 
0-30 cords. 


Total Period Cut: years. 


Annual Cut: average 250,000 
cords. 


establish cutting areas per year, 
with each area producing 31,000 
cords per year. 


Cutting Areas: the stand were 
evenly distributed over the tract, 
each the 160 cutting areas pro- 
ducing 31,000 cords per year would 
approximately 2/3 square miles 
area. the area were flat well, 
its dimensions would 3/8 miles 
wide 3/8 miles long and the 
landing would the middle 
it. This would practically never hap- 
pen because the size and shape 
each cutting area would governed 
the stand timber, the topo- 
graphy the cutting area itself and 
those adjacent it. The same fac- 
tors would govern the location 
the landing. 


Logging the Cutting Area: 
Within each cutting area the 
are felled, limbed, topped, and 
moved tree lengths, some suit- 
able skidding (or skidding and for- 
warding) system, the landing that 
serves the whole cutting area. Alter- 
natively, full trees could skidded 
and the limbs and tops removed 
the landing. Maximum skidding (or 
skidding plus forwarding) distance 
would 1.7 miles from the far cor- 
ners the average stand flat 
country. would tend shorter 
denser timber and could longer 
restricted topography, depending 
upon the dimensions the cutting 
area and the location the landing. 


the Landing: Tree lengths 
would barked and chipped and 
then metered chips into stream 
water feeding small mixing 
tank. The mixture chips and wa- 
ter would drawn off the bottom 
the mixing tank pump feed- 
ing branch pipeline. These opera- 
tions could presently accom- 
plished with equipment now the 


market. Part the time this should 
carried hot logging opera- 
tion, but sufficient wood must 
stockpiled the landing take care 
variations the arrival logs 
because shifts days off, since 
barking, chipping, and pipeline 
eration should carried night 
and day all year. Eventually, sin- 
gle processing plant might carry 
these operations progressively and 
might handle full trees rather than 
tree lengths. using bark 
fuel, processing plant could gen- 
erate its own power and have 
enough heat thaw out frozen 
wood very cold weather. 


General Pipeline Specifications: 
this example, aluminum pipe has 
been used throughout because its 
light weight, non-corrosive proper- 
ties and low friction loss. Figure 
shows layout the proposed pipe- 
line system needed collect and 
transport million cords during 
20-year period. consists 
face-laid branch pipelines converg- 
ing into buried feeder line that 
empties into the buried main line. 
the mill end, the chips will 
removed from the mixture 
simple screening operation. Each 
the eight branch lines would ex- 
tended about 3/8 miles the 
landing the next cutting area 
soon the operation com- 
pleted the previous one. This 
would occur about once per year. 
When the maximum length about 
miles reached, the whole 
branch line would relocated. 

Calculations capacity and sizes 
shown Figure No. include 
positive allowance feet per mile 
from the effect gravity the 
main line only, which very small 
for most provinces Canada. 
possible that main line pumps will 
where the average gradient exceeds 
feet per mile. All friction losses 
were taken the conservative side 
percent more than those for 
water alone. 


Costs 


conclusion, here are 
cautious figures what such pipe- 
line might cost initially and what 
might cost operate terms 
dollars per rough cord. esti- 
mated that costs are likely 
the high side, but the operation still 
looks attractive. 

The Aluminum Company Can- 
ada has assisted preparing pipe- 
line costs per mile, based its ex- 
perience areas similar those 
encountered woodlands. For 
inch diameter surface-laid pipe for 
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branch lines, figure $10,000.00 
per mile, installed and ready for op- 
eration, seems reasonable. similar 
figure for buried 12-inch diameter 
feeder and main lines $60,000.00 
per mile. percent added for 
power, pumping, water installation, 
and mill screening, the total invest- 
ment $7,000,000.00, $1.40 per 
rough cord. The operating costs are 
follows: 


Per 
Rough 
Cord 
50 man crew to operate, maintain and move 
branch pipeline (at $3.50/hr.)___________ $1.70 
Maintenance materials and miscellaneous 
Interest on 85 
Total operating cost for transportation 


QUESTIONS POSED THE HEAD- 
line this article are some the 
fundamental problems that need 
considered the establishment 
research program for industry. The 
should approached first estab- 
lishing what meant re- 
definition basic research 
reported the National Science 
Foundation (1) reads follows: 
Fundamental Research: Proj- 
ects which are not identified with spe- 
cific product process application, but 
rather have the primary objective 
adding the over-all scientific know- 
ledge the This not defini- 
tion entirely accepted academicians 
but good enough for the 
NFS, should good enough for us. 

Basic research aims producing 
new ideas. principles, and facts that 
will advance our total amount fund- 
amental knowledge. Basis research 
endeavor find the true founda- 
tions which govern our universe. 

not think that need define 
all you know what is. develop 
new alloy metal applied re- 
search; find the laws which govern 
behavior metallic structures basic 
research. find better ways join- 
ing wood adhesives applied re- 


' Presented at the Wood Industries Confer- 
en €. Portland, Oregon on September 10, 1959; 
recommended for publication January 13, 1960. 


$16.00 per rough cord can 
used cover the cost stumpage, 
taxes, felling, limbing, topping, skid- 
ding, handling, barking and chip- 
ping appears that $21.00 per 
rough cord reasonable figure for 
the cost chips ready for use 
the mill. These figures could low- 
ered more detailed engineering 
considerations. 

This merely brief description 
statement, and most 
stantiating data were omitted the 
interests brevity and simplicity. 
final report chip pipelines will 
show how the cost pipeline trans- 
port can calculated for particu- 


Research ... Basic 
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lar application. Furthermore, the 
pilot plant the Institute will 
available for short time least 
tract basis. 

Perhaps the most important thing 
remember about pipelines for 
woodlands use that the chip 
line high-capacity bulk 
that must kept running 
this respect more like ‘he 
paper machine than piece 
ging equipment. Because this 
system around the pipeline, 
than try adapt the 
existing logging system. 


How should research program planned provide 
optimum results? 


How much should basic research, and how much 


applied? 


How much should done company laboratories; how 
much joint endeavor with other companies? 


How much can profitably ‘‘farmed and whom? 


search; investigate the basic wood 
fiber find out what gives its chem- 
ical and physical properties and find 
out how these can changed basic 
research, 


Need for Research Industry 


How important research today’s 
industrial picture? only way 
increasing our tax deductions, some- 
thing which the Department De- 
fense indulges spend our tax money 
and literally shoot for the moon? 
the contrary, essential part 
the bloodstream industry. Without 
industrial anemia can easily set in. 

“The law our present industrial 
society the survival the fittest 
(2). not refer man animal, 
the development superior genetic 
strains. Rather refer one’s product, 
one’s process, one’s material con- 
Each must perform su- 


perior manner doomed ex- 
tinction; must steadily improved 
that can meet the competition 
other materials. 

“Neither 
ship,, tradition, nor custom could 
saved the horse and buggy from ex- 
tinction; superior product which 
been steadily and consistently 
improved won out, and turn, 
changeover caused dramatic 
our whole way life. 

“The only thing constant toc 
world ‘change’. Man’s 
has left part our world 
verse untouched. What has brov 
this about? The answer researc 
that incessant quest for 
group composed scientists and 
gineers. They have dramatica 
changed our world nothing 
done before. Never man’s hisi 
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one small group caused much 
‘ange our world short 
ne. 

Can the forest products industry 
int any significant research that 
had comparable effect that in- 
stry as, for example, the invention 
development the gasoline en- 
the diesel engine, and the jet en- 
have had transportation 

What the situation with regard 
the lumber industry? How 
compare with other industries 


not too much data available, 


perhaps can make some general 
nparisons. 1952, according 


Business School study (3) in- 


iving 1,451 firms, the wood industry 


including pulp and paper, 


and lumber products, wood 
preservation, and plywood and veneer 
shipped $14 billion worth products 
and spent $26 million 
This research expenditure 
fore 0.2 percent product value. 
Lumber and lumber products exclu- 
sively spent million research for 
billion product .08 percent 
for research. 


1953 the industry expenditures 


for research was again 0.2 percent 
sales. 


study made WSC (4) 1953 


showed that the State Washing- 
ton for 1953, the percent research 
expenditures sales lumber and 
wood products, except furniture, was 
also 


This figure 0.2 percent can 


compared with national averages 
1952 percent for industrial chem- 
icals, 3.1 percent for drugs, 1.9 per- 
cent for paints, 0.9 percent for stone, 
clay and glass. fact, 1952 the 
lumber and wood products group was 
tied for low with the food industry 
(3). 


Perhaps the 0.2 percent figure 


reasonable one, but looks low 
compared expenditures some 


the makers other 


roducts. 
Another figure for 1953 0.24 per- 


cent product value spent research 
forest products and utilization re- 
search industries and public agen- 
cies, with 0.2 percent being the in- 
dustry part. Small though is, 


than the 0.02 percent 1926 


‘4 
5 


and 0.05 percent 1937 (5). 


Mr. Westcott, Vice President 


for Research Gulf Oil Corporation, 
response the question how 


company could sup- 


says part, (6) are 


factors involved that there 
answer this question, How- 
two important factors that im- 
come mind are: 
much technology com- 
capable absorbing and utiliz- 
effectively 
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much money available for 
the commercialization research? 

“The answer the first these 
questions calls for the exercise 
knowledge and judgment gained from 
experience; answer the second re- 
quires thorough familiarity 
search management with the current 
and future planning the company 
management. 

results research are value 
company only after they are put 
into commercial operation, and adds 
nothing the profits new process 
new product developed research 
has remain dormant reports 
the files, because lack capital 
funds for expansion.” 

Industry must concerned with the 
research just with any 
its other operations. Superior judg- 
ment, adequate experience, and sound 
thinking are needed back the 
intestinal fortitude required develop 
and sustain research program that 
may show immediate prospect 
recovering its expenditures. MIT 
study (7) showed that there true 
relationship between research and de- 
velopment expenditures and 
sults. One must buy research carefully. 
Big money can lost faster and less 
conspicuously research than any 
other department the business. 


Basic Research Support 
Applied Research 


The need for basic research has been 
given much but not 
enough real solid support. Applied 
research much better understood 
and therefore gets more attention. Its 
results are more readily 
takes far-sighted executive spon- 
sor and support basic research, be- 
cause sometimes that program may not 
seem bear any direct relationship 
the activities for whose success 
board directors may 
find some difficulty justifying the 
stockholders expenditures 
ands dollars basic research from 
which tangible gains may ap- 
parent for number years, Never- 
theless, the need advance our fron- 
tiers knowledge all directions 
fundamental our industrial progress. 
Unless add our storehouse 
basic knowledge, the most can 
phases those things which al- 
ready know. 

would like paraphrase illus- 
tration Dr. Eric Walker, President 
Pennsylvania State University (8). 
What has say applies basic 
research and the people who will 
trained it. 


This new world promises re- 
wards that stagger the imagination. 
has already given the ability 


change, rather than merely 
adapt, nature suit our needs. 
has already given source en- 
ergy that will probably solve for all 
foreseeable time our power needs. 
has already given cures pre- 
ventions for some man’s most 
persistent and most deadly 
has already given the 
only small scale—to explore 
the space seas lying about 
land has already given 
automation, which promises 
long last free man from manual 
labor. has already changed, 
significant extent, the kind work 
and the kind lives live. 
And has already shown that 
the discoveries made far are like 
the visible part iceberg—that 
which lies hidden beneath the sur- 
face bulks larger than that which 
now known. 

“This our real challenge—the 
extension and exploitation this 
vast frontier. basically chal- 
lenge man’s capacity know 
and understand—to his capacity 
for mental intellectual development. 
The frontier itself infinite, and 
our explorations into are limited 
only man’s innate potential for 
disciplined 
gence and the degree which 
are able realize that potential. 

“Perhaps analogy will help. 
Each major scientific breakthrough 
like opening door into room 
room whose use had been de- 
nied man the opening 
the door. Many other doors open 
from this room— doors didn’t 
even known existed before the open- 
ing the first one. And behind 
each these doors lie other rooms 
from which open other doors. 

“These doors cannot forced. 
They are impervious the sheer 
weight numbers even the 
slow erosion time. Rather, they 
can opened only men un- 
usual talents—men equipped with 
enough insight and genius dis- 
cover the combination the lock 
the door, and with the proper 
tools for manipulating it. 

“Our stake the scientific age, 
then, depends our ability find 
these rare geniuses—these men who 
can open the doors the unknown 
for us—and our ability 
vate their rare talents, provide 
them with the proper tools, and 
encourage them their work. The 
demand for both quality and 
quantity: Quality simply because the 
locks cannot opened 
pared, shoddily equipped workmen; 
quantity because, since each opened 
discovers new ones 
opened, there will always more 
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doors than there are people open 


The locks these doors can 
labeled and only 
with the combination 
research” the hands 
trained, imaginative people can 
open the doors that will lead 
greater things. 

are too much inclined assert 
that have made wonderful progress 
the last years, that America’s in- 
dustrial revolution and splendid tech- 
nological progress has put the 
“top the and that merely 
continuing this pace our future 
assured. This philosophy needs closer 
scrutiny. 

Mr. Walter Murphy, Editorial 
Director Chemical Engineering 
News, takes hard look our com- 
placency recent issue (9) and 
points out (for example) 
though the United States has built the 
largest chemical industry the world, 
nevertheless the field pure chem- 
ical research, our country tragically 
weak and relatively little being done 
correct the situation. 

Many the fundamental ideas 
the chemical industry have come from 
Europe, and the list basic chemical 
discoveries which have come from 
European laboratories impressive 
well disturbing. Mr. Murphy won- 
ders how can continue operate 
successfully the future are 
depend such great extent 
pure research done abroad, years 
past, European industry has been too 
restricted make effective use these 
basic discoveries, Our ability supply 
capital, plus large-scale manufactur- 
ing know-how, plus large ‘captive 
market’ has enabled benefit from 
European However, the 
new European Common Market pre- 
sents far stronger competition from 
abroad—a situation unlike anything 
have faced You know the 
extent which this applies the 
wood products industry. 


Ratio Basic 
Applied Research 


The proper proportioning the re- 
search program matter for intelli- 
gent executive decision. impera- 
tive that the same general principles 
that are used for the management 
any other branch 
should applied the management 
research, including the establish- 
ment the fundamental program. 

problem proportioning the research 
dollar between basic and applied re- 
search. somewhat like the formula 
for Martini—some people like them 
some like Current support 
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all basic research industry amounts 
between $700 million and $800 mil- 
lion per year. This about percent 
the current total research expendi- 
tures American industry. 

1953 (10) the chemicals and 
applied products industry spent 10.5 
percent its funds for basic 
research; clay and glass spent 9.6 per- 
cent; American industry whole 
spent 4.1 percent its money 
for basic research. 1957 this 4.1 
percent had increased percent. 

this basis would say that any 
company that currently spending 
less than percent its research pro- 
gram basic research neither hold- 
ing its end the load nor produc- 
ing those basic ideas upon which 
successful application and the answer 
competition will based. 


Basic Research Industry 


order that there reasonable 
chance for pay-off this suggested 
laboratory, certain other conditions 
must established and maintained. 
The amount dollars should not 
less than that required support con- 
tinuously one full-time scientist en- 
gineer adequately staffed, main- 
tained, and equipped laboratory under 
conditions conducive research out- 
put. Furthermore, vital that his 
most important asset, his thinking 
ability, not continually harrassed 
and dissipated interruptions and 
imposition extraneous duties. With- 
out belaboring what should ob- 
vious point, seems appropriate 
this discussion stress the fact that 
dollars alone will not produce the 
desired results industrial 
atmosphere. 

The average amount required sup- 
port this minimum program providing 
for one full-time research scientist 
engineer industry was $27,000 per 
year 1953 for companies over 
1000 employees (10). 
sented the salary 
researcher, plus that for 1.8 people 
supporting personnel, plus operation 
costs and reasonable amount for in- 
direct costs, would higher now. 

addition, the average replacement 
costs facilities per research scientist 
engineer 1953 was, coincident- 
ally, $27,000. This would higher 
for small companies. doubtful 
many lumber companies this coun- 
try can support justify this kind 
expenditures their own plant. One 
alternative support basic re- 
search program university. 

Even with adequate financial sup- 
port, there may other great difficul- 
ties maintaining program basic 
research the plant itself. Mr. Harold 
Gershinowitz, President Shell De- 


velopment Company (11), points 
some the difficulties involved: 
industrial research laboratory one 
cannot have the proper sense the 
word anything called 
search’. Some control must main- 
tained over the research program 
make sure that the work which 
the scientists are engaged does have 
some likelihood, any given 
eles the organization; probably 
the economic benefit the compa: 
“In industrial research there 
ways considerable amount ‘fe: 
back’; that is, interaction betwe 
the fundamental, long-range 
and the application that being 
it, because the close physical 
mental contact the people 
different kinds research, Ideas 
come back from the application 
researcher fundamentals. The 
amental man’s program must 
channeled into directions which 
have close relevance the app! 
good scientists who are willing 
‘lower themselves’ apply 
entific training some useful 
knowledge. Rather, the great 
lem keep people working 
fundamental and long-range 
They become intrigued the 
which their fundamental 
can applied that they tend off 
the fundamental and long-range and 
into the applied. Hence, have 
great deal difficulty maintaining our 
fundamental research 


Basic Research Universities 


university the situation some- 
what different. Here, the research 
worker operates atmosphere 
which the quest for basic knowledge 
rounded questioning colleagues 
his own and related fields, 
sive library facilities, and the pre- 
cision tools his profession. Left 
their own devices, these people 
likely gravitate programs which 
will run high content basic 
search, follows, therefore 
dollars spent for basic research 
versities stand better chance 
ing reliable, worthwhile knowledge 
form the stepping stones 
technical progress. 

Unless one has visited some 
modern university research 
recently, may have the 
impression that research 
tional institution largely the 
few puttering, near-sighted 
fessors who have nothing better 
you have that notion, I'd like 
correct and show that university 
search big business. 
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the fiscal year 1954, the federal 
spent $280 million re- 
universities (12). 1957 
was $377 million (13); 1958 
estimate was $450 million; and 
will nearly $500 million. 
for federally sponsored re- 
only. 

Lacking any authentic survey data, 
estimated that $1.4 billion will 
total industry and govern- 
university research laboratories 
1959 (14). Probably per- 
this will basic research. 


One the questions that was 


asked discuss was institutional 


perform better service 
spending more time 


This sounds like 


and you can more give 
“no” answer than you can 


the question about whether you 


ave stopped beating your wife. 


mean laboratories colleges and 
universities. 


might open the discussion 


considering the question who should 
pay for basic research institutions. 
Let first consider the role the 
federal government. Mr. Walter Mur- 
phy (15), whom have quoted before, 
socialist state research. govern- 
ment takes over directly, even 


onsiderable degree, then there 


danger that those who appropriate and 
those who administer the funds will 
decide not only the amounts, but how, 
where, and whom they are spent 
and 


There are some areas which assist- 


ance the federal government 
needed. must recognize that sup- 
port for the large and costly research 
tools organized effects must depend 
almost uniquely upon federal support. 
The number tools facilities 
constructed for programs carried 
out national basis are necessarily 
small, often only one, However, the 
sums involved are necessarily large 
with respect the budgets state 
industrial activities, Furthermore, 
benefits derived from such ac- 
are general and extend the 


whole the country; their support 


smaller organization unit, The fed- 


cyond the immediate interest any 


cral government cannot escape respon- 
for the construction oper- 
such very large research tool 


the financing integrated research 


the extent that such tools 


mit scientific growth, the federal gov- 


has the power make 

The National Science Foundation 
created develop the 
basic research this country through 
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industries, private research organiza- 
tions, and educational institutions. The 
National Science Foundation program 
will have nothing with applied 
research any research that seems 
immediately useful (we found this out 
the hard way). This program the 
federal government much-needed 
one and has resulted large increase 
the basic research program our 
educational institutions. The draw- 
backs are that takes long get 
the money after project has been 
submitted, and there are too few funds 
for the requests that come in. Never- 
theless, results this program will 
enormous and will felt throughout 
the nation for centuries come. 
Through this program many young 
men with superior talent are being 
educated into the ways research, and 
many basic research studies are being 
made. 


great fear that sentiment for 
the state federal government 
finance all the major part our 
nation-wide program basic research 
will lead industry the belief that 
can withdraw its support from such 
activities, suppose this sentiment ex- 
ists because industry cannot see the 
immediate payoff, (or sometimes any 
payoff) and therefore the research 
seems unproductive and hence uneco- 
This obviously short- 
sighted point view, and all 
should seriously question the desira- 
bility the “Great White 
picking most, not all, the check 
basic research. 

There are those who believe that 
the program the educational insti- 
tution should limited basic re- 
not agree. think that the 
institution’s program should bal- 
anced one, just should 
program. research program that 
unnaturally limited soon becomes 
barren one. engineering, particu- 
larly, the faculty should engage re- 
search well professional prac- 
tice. Faculty members should 
contact with modern activities and de- 
velopments, and involved basic and 
applied research. Otherwise they will 
soon limited explaining only 
what has been done the last years 
contact with their students. 

There are some who contend that 
the research program the academic 
institution should restricted that 
which contributes directly the aca- 
demic program, This also debatable. 
implies that the universities which 
accept money for research that not 
directly related the support their 
academic program are going commer- 
cial. Proponents this argument are 
just not familiar with the practical 
facts life. Let explain what lies 


behind seemingly 
statement. 

The Land-Grant Colleges 
country long ago established tradi- 
tion service agriculture, the 
public, and industry. This tradition 
has been extended and accepted 
nearly all our colleges and univer- 
sities. goes much further than the 
matter teaching the young people 
who enter our doors. You have only 
read your daily papers find ex- 
mural services rendered private 
well publicly-supported institutions. 

our particular case, believe 
that have obligation render 
service industry, even those ac- 
tivities which sometimes seem remote 
from any academic program. When in- 
dustry cannot reasonably get the kind 
assistance that needs its prob- 
lems (and mean 
cost, and within reasonable distance 
from its plant) and wants the 
job, think ought undertake 
it, consistent with our other obligations 
and availability staff. 
The rendering such service helps 
the industrial growth and hence the 
economic development 
the state. 

may that Buffalo, New 
York, Columbus, Ohio, the research 
program the institutions should 
limited that which contributes di- 
rectly the academic This 
does not hold good the Pacific 
Northwest, because many 
people and our industries have one 
close turn other than for re- 
search assistance. more highly in- 
dustrailized areas adequate commercial 
research and testing organizations have 
been established. 


Industry Support Basic 
Research Universities 


What have called your attention 
are some the prime factors the 
that honored with support for re- 
search program for industry should 
looked into carefully insure that the 
philosophies and policies the com- 
pany and the university are compat- 
ible. One should determine that the 
faculty staff adequate, highly mo- 
tivated, and interested; that equipment 
and facilities are available; that the 
researcher will have time work 
the program; and that the team ap- 
proach possible and even probable. 

you would like few criteria for 
the selection suitable institutions, 
would say they were these: 


The faculty member members 
have competence the field 
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which the research 
pursued. 


The faculty have intense in- 
terest research this area. 


The faculty have been pursuing 
research the general area 
their own, and the con- 
tribution somewhat grant-aid 
program which has already 
been started. 


The faculty have time which 
pursue the research, and 
this mean more than 
hours week. 


The administration the insti- 
tution favorable the program 
and will permit the staff member 
ular load, not 
it. 


There will strong endeavor 
interest graduate students 
the work. 


The assignment both basic and 
applied research programs industry 
the colleges, and the generous finan- 
cial support those programs, will 
pay rich dividends industry, both 
directly and indirectly. 


The principal products research 
programs are trained men well 
ideas, goods and processes. over- 
look the importance training men, 
neglect the source from which the 
future supply ideas and goods will 
come. Trained men are therefore 
factor prime importance any re- 
search program. This why support 
university research programs 
vital importance industry. 

Furthermore, the university frame- 
work can provide the means the 
greatly needed expansion basic re- 
search. Industries can hardly 
terested knowledge per and not 
profit. accident that per- 
sons best suited individual research 
are more often found the faculties 
colleges and universities, The diver- 
sity the university atmosphere can 
react broaden the interests the 
individual and provide the intellectual 
tools required associate diverse 
facts. 


One wonders how much longer the 
forest products industry can with- 
out appreciably expanding its basic re- 
search program. essential know 
more about the basic physical and 
chemical properties wood new 
products are developed. These 
new products will enable the wood 
products industry meet the competi- 
tion the new materials from other 
fields that are beginning crash the 
party that you thought was yours ex- 
clusively, Basic research necessity; 
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not simply luxurious exercise 
professors. the solid foundation 
which the progress your industry 
will depend. 


Currently, wood used support- 
ing structure providing shelter 
for people factories. sure you 
must have though often why most 
our houses must made nail- 
ing boards together. mean hand-ham- 
mering nails into two boards hold 
them together. The few known de- 
velopments the prefabrication 
houses have barely scratched the sur- 
face enormous field operation 
into which the lumber manufacturing 
possible that this long-sought and 
long-awaited development blocked 
void (to mix metaphors) the 
basic knowledge wood 


conclusion, you believe that 
what have said here today rea- 
sonable picture the avenue survi- 
val for all, then time for you 
take some action. you believe that 
basic research great need sup- 
port and understanding, then would 
urge that you make thorough assess- 
ment your own operations and de- 
termine the extent your possible 
participation the over-all massive 
effort increase the world’s fund 
basic knowledge. should not too 
difficult, the light your present 
research effort, your product life- 
expectancy, your activities, 
your raw materials forecasts, your net 
profits, and your own conscience, 
arrive some dollar amount which 
represents your concern for the long- 
range future your industry, This 
the amount you should invest basic 
research. Whether this invested 
stitution another decision. 


the amount too small support 
basic research your own laboratory 
with any reasonable hope reliable 
contribution knowledge, then 
should evident you that can, 
with equal greater return you, 
invested your institution. 
The choice institution needs 
made with judgment, have pointed 
out previously, Once this decision 
made, important that you keep 
mind the fact that you should and will 
able very little control the 
expenditure, and that probably you 
will never able measure the re- 
turn you dollars. The benefits 
you shouid seek are primarily intangi- 
ble, such increased faith the 
future and the effect this faith 
day-to-day decisions; but benefits may 
from now, for example, you can still 


claim actively business. You 
may not that time able trace 
the stepping stones knowledge that 
led this desirable situation, but 
intelligent person will doubt that 
major role being played the 
unheralded and unglamorous 
research workers the basic 


are long past-due for 
concerted effort basic research 
wood. time for you the wo. 
based industries realize that 
are common flesh with other 
tries when comes depende: 
upon research for survival. 
lay too long taking stock the 
ation and doing something 
about it. 
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Pneumatic Dunnage Reduces Damage 


Claims Plywood Shipments 


UNITED STATES PLYWOOD COR- 
poration along with several other 
lustries, has been using inflatable 
for the past few years, and 
found that facilitates loading 
lowers costs rail car blocking. 


The idea inflatable dunnage was 
conceived the United 
States Army Quarter Master Corps 
and was developed them and the 
United States Rubber Company, In- 
dunnage also known air- 
bag blocking, rubber-bag blocking, 
pneumatic dunnage, balloon dun- 
nage. are using the U.S. Rubber 
bag and these 
bags carry two-year guarantee, 

The dunnage consists outer- 
casing, made nylon fabric coated 
with neoprene and 
much like football made butyl- 
compound. The combination these 
two materials make the bag weather- 
proof and abrasive resistant. one 
end near the edge valve which 
used either inflate deflate the 
bag. The bags are available 4-foot 
widths and 5-to 9-foot lengths 
foot increments. 


The bags replace most center block- 
ing the car and they eliminate the 
need for most other blocking. Conven- 
tional blocking still used 
conjunction with the bags when mixed 
lengths widths are loaded. When- 
ever necessary use lumber for 
bulk heading behind short lengths, the 
bulk heading placed near the end 
the car always have solid 
plywood face place against the bags. 
The top units each pile are strapped 
insure that they remain intact dur- 
ing transit. addition, the entire pile 
next each side the bag strapped 
with single strap prevent 
the panels from the rubber 
during transit. The bags are placed 
the center void loaded car. 
Normally two bags are placed side 

vertical position. The length 
bag used determined the load 
ight. the load height feet 

single bag placed horizontally 

its edge. 

Presented the Wood Industries Confer- 


Portland. Oregon, September 10, 1959; 
for publication March 1960 
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United States Plywood Corpora- 
tion Oregon Division 


Bag dunnage designed fill 
10-inch space; therefore, cars 
have loaded with that limitation 
mind. possible use moré 
than single bag thickness, and some 
industries do, fill gap. With ply- 
wood loads, however, has been quite 
simple limit the center gap less 
than inches. 


Inflatable 
dunnage saves United 
States Plywood Corp. mills 
$6.90 per rail shipment 
plywood. Its use has prac- 


tically eliminated damage 
claims. Customers are ac- 
cepting the new type 
shoring because reduces 
unloading time. 


Occasionally the inflatable dunnage 
damaged. Damage unprotected 
bag can quite extensive and expen- 
sive. U.S. Plywood found that the most 
damage occurred from the abrasive ac- 
tion the plywood edges against the 
bag sides during transit. prevent 
this damage, 3/16- 7/32-inch 
scrap veneer was placed between the 
bag and the plywood edges buffer. 
This has resulted halting virtually 
all the in-transit abrasive damage. 

When car plywood has been 
loaded the buffer boards are installed 
and partially inflated bag the 
proper size inserted with the air 
valve towards the loading door, The 
bag then inflated the proper 
pressure—7 psi summer months 
and pounds the winter months. 

The continuous force exerted the 
inflated bag against the loads does not 
allow sideways lateral 
therefore, another costly part nor- 
mal car loading—side bracing—is 
eliminated. This results saving 
$8.49 per car. 

The elimination side bracings re- 
lieved the possibility their breaking 
transit and causing damage which 
often led time and effort spent 
the company, and the delivering car- 
rier, trying decide who was fault, 


This all has become thing the 
past with the advent 
dunnage. 


The use inflatable dunnage for 
car blocking results direct labor sav- 
ings for both the loading and unload- 
ing; and the cost the dunnage mate- 
rial somewhat less with this method 
car loading. Car loading time has 
been reduced 2.7 hours per car, and 
loading effort has been reduced 
percent the use inflatable dun- 
nage. 

too early now determine 
accurately the life the bags can 
extended past the 2-year guarantee 
period, however, all evidence points 
least 3-year life. 

These bags cost from $70.00 
$120.00, depending size. The aver- 
age cost for U.S. Plywood plants 
$86.00 per bag. This based the 
following tabulation. 


VALUE BAGS USED 


Est. % 
Cost used 

percent 
4x5 $ 69.50 30 
4x6 79.50 30 
99.50 30 
4x8 109.50 > 
4x9 120.50 5 


the bag cost amortized over 
3-year period, and the cost the 114 
inch steel strap added, there 
material savings $1.50 per car. This 
$1.50 added the labor savings 
$5.40 gives total saving $6.90 
per car. 

each car shipped, using air bag 
dunnage, sack included for the re- 
turn the inflatable The 
unloading crew merely deflates the 
dunnage, folds and inserts into 
the self-addressed sack and sent 
its way. 

The cost returning the deflated 
bag handled expense item 
and charged the warehouse. The 
mill prepares the bill lading for the 
bag’s return and marks col- 
using the routing the nearest 
branch warehouse and the 
location. The mill accounting depart- 
ment pays the collect freight bill and 
turn charges the branch. This 
the least expensive and surest way 
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receiving the bags back the 
proper point, The cost returning 
two bags between $4.00 and $6.00, 
depending, course, the distance 
they must returned. The average 
time per bag weeks. 

When the bags are returned the 
mill, each inflated with pounds 
air for 2-hour test period. Any 
leak discovered repaired much 
the same manner patching auto- 
mobile inner tube. 

The greatest single saving prob- 
ably the reduction paid claims 
attributed damage transit. Also, 


the overall car loading and unloading 
time has been reduced approximately 
percent use the rubber bags. 
Customer resistance has been great 
problem, but rapidly disappearing. 
The customers were reluctant as- 
sume the responsibility promptly 
returning the bag. Now they are billed 
for the bags the same manner 
other companies bill their customers 
for returnable containers. Along with 
this, there has been attempt show 
customers that the savings them 
offsets the effort required return the 
bags. 


The authors’ company has placed 
placard each car utilizes 
rubber bag dunnage, reading: “This 
car has been loaded using inflatable 
rubber dunnage help you: Re- 
duce unloading time, Reduce dam- 
age transit, and Reduce car clean 
and dunnage disposal problems.” 

One corner this placard contains 
tear-out business reply card which 
and return, describing the arrival 
dition. the returned cards, 
cent indicate either excellent 
arrival condition. 


Canadian Lab Aids Chemo- 
therapy Progress 


systematic study the chemistry 
western red cedar, chemists the Van- 
couver Laboratory, Forest Products Labora- 
tories Canada, have isolated 
might possibly useful chemotherapy. 
Accordingly, samples the various chem- 
icals have been prepared and submitted 
organizations which are equipped deter- 
mine the chemicals have any therapeutic 
activity. date activity justifying com- 
mercial exploitation has been found, 
though both the thujaplicins 
phenols cedar have been shown have 
antibiotic properties. Currently, derivatives 
plicatic acid, which the 
phenol cedar, are being prepared for 
testing for activity cancer chemotherapy. 
These derivatives because 
their chemical structure similar 
stances known active tumour size 
reduction. 


Course Given Aerial 
Forest Inventory 


The world’s first international training 
course aerial forest inventory 
cently begun Kuala Lumpur, Federation 
Malaya, aimed increasing the use 
tropical forest area, has been organized 
the Food and Agricultural Organiza- 
tion the United Nations cooperation 
with the governments the Federation 
Malaya and British North Borneo, with the 
support other organizations including 


the Colombo Plan. 


order make full use the exist- 
ing forest potential, inventories area, 
stock and growth are needed be- 
fore increased felling can take place. FAO 
officials state that tropical forest areas pro- 
vide one the new remaining major 
strongholds forest reserve, but until very 
recently, terrain and climatic conditions 
have limited inventory work these areas. 
However, the advent aerial photography 
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and subsequent sampling procedures have 
made many these obstacles obsolete, 
and applications these methods for- 
est inventory has made decisive contri- 
bution the world’s timber output. 
Inventory methods (including the use 
aerial photography) are far 
standardized. This course will provide 
opportunity for discussion the problems 
involved through exchange experience. 


International Society 
Promotes Wood Products 


Scientists from the nine countries 
Belgium, France, Germany, 
ain, Italy, Norway, Netherelands, Sweden, 
and Switzerland, have launched new 
international body promote 
vancement knowledge and the more 
wood and wood 
products. The initiating meeting the 
International Wood Research Society took 
place Paris the Centre Technique 
Bois May under the auspices 
the Food and Agriculture Organization 
(FAO). 

Dr. Glesinger, Director 
Forestry and Forest Products Division, who 
represented FAO the Paris meeting 
pointed out that new organization 
non-governmental association, composed 
prises governmental agencies working 
the fields research, education and 
the technical aspects wood processing 

Dr. Thunell, Sweden, was named 
President and Prof. Campredon, France, 
and Dr. Markwardt, U.S.A., Vice 
Presidents the new Society. 

The purpose, Mr. Thunell stated 
Paris, was fulfilled mainly through 
the exchange information and ideas, 
sponsoring meetings for the presentation 
scientific papers, and promoting co- 
operation among individuals, private and 
governmental agencies, and 
tional regional organizations concerned 
with the utilization wood and wood 
products, 


Tokyo Meeting Discus: 
Pulp and Paper 


The problem developing the 
and paper industry Asia and the 
East discussed later this yea: 
(United Nations Economic Commis: 
for Asia and the Far East), BTAO 
Bureau United Nations Technical 
sistence Operations), and FAO. The 
ing will take place Tokyo, the 
tion the Japanese Government, 
and member governments FAO ‘he 
region, Specialized Agencies 
United Nations, in- 
izations with consultative status, and 
pulp and paper trade organizations. 

Basic papers are being 
FAO Rome and ECAFE 
and both organizations are co-operating 
the conduct case studies within the re- 
papers will submitted independent 
experts all the techniques 
Under the U.N. Technical Assistance Pro- 
gram, the services the Stanford Research 
Institute and two consultants 
engaged for case studies, and several dis- 
cussion leaders have been engaged for the 
conference. 

While attendance the meeting will 
necessarily have limited, organiza- 
tions wishing receive 
tion apply for invitations should 
write to: FAO Forestry and 
ucts Division, Viale delle Terme 
calla, Rome, Italy; to: Sala 
Santitham, Bangkok, Thailand. 


Russian Journal 


The Department Scientific 
for the translation and publication 
try research and development 

The Timber Development 
has undertaken produce the 
for the 

complimentary copy the first 
and subscription forms can obtainec 
application from the Timber Develop: 
Association Ltd., 21, College Hill, 
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PROPERTIES 


Hiett, Louis A., Beers, Walter L., 
and Zachariasen, Karsten A., (Buck- 
cen wood density and other wood and 

properties. Tappi 43, no, 
1960). 

connection with tree-improvement 
cogram the effects variations wood 

within and among slash pine trees, 
have been studied. Within trees, varia- 
tions wood are accompanied 
\ariations 
pentosan content wood and pulp, 
and content pulp. Between 
trees, none these props. appear vary 
consistently with wood d., but between- 
tree variations wood are indicated 
related changes the cross-sec- 
tional dimensions both the springwood 
cells and the summerwood Varia- 
tions paper strength props. with wood 
variations within tree are greater 
than those caused wood variations 
between trees. concluded that sp. 
gr. should considered factor tree 
only the extent that influ- 
ences wood (and pulp) yield. 
studies may lead combining sp. 
gr., springwood percentage, pentosan con- 
tent, and (and possibly other 
factors such fiber strength) into pulp- 
quality index which can evald. 
judging tree superiority. ref. 
30:10) 


Marian, Joe E., and Arne. 
The chemical and mechanical deteriora- 
tion wood contact with iron. 
deterioration. 
perstidn. 63, no. 47-57 (Feb. 15, 
1960). [Engl.; Swed. and Ger. sum.] 
Lab. expts. under conditions simulating 
outdoor service exposure showed that 
wood contact with actively rusting iron 
for prolonged periods time suffers 
considerable decrease tensile strength, 
whereas compression strength virtually 
unaffected under the 
lose samples contg. only small amts. 
lignin proved that delignification does not 
affect the tensile strength but reduces the 
compression strength. These observations 
indicated that contact wood with cor- 
roding iron affects largely the holocellu- 
lose fraction, but not (or only slightly) 


the portion. ref. 


Marian, Joe E., and Wissing, Arne. 
chemical and mechanical deteriora- 
wood contact with iron. 
hemical Svensk Papper- 
63, no. 98-106 (Feb. 29, 1960. 


Chem. anal. railroad crossties and 
ther wood samples prolonged contact 
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with rusting iron confirmed earlier con- 
clusions the effect that such contact 
affects mainly the holocellulose fraction 
the wood. least the early stages 
rusting, the chem. changes involve the 
fission prods. This decpn. 
saccharides viewed metal catalyzed 
autoxidative chain reaction. This interpré- 
tation can explain the 
ciency phenols, amines, and other 
easily oxidized substances, viz., rapid 
combination with and destruction free 
peroxide radicals. ref. 
30:10) 


Marian, Joe E., and Wissing, Arne. The 
chemical and mechanical deterioration 
wood contact with iron. Effect 
some wood preservatives. Svensk Papper- 
stidn. 63, no. (March 15, 1960). 
{Engl. Swed. and Ger. 

The chem, changes (holocellulose deg- 
radiation) which tensile 
(but not the compression) strength 
wood contact with corroding iron were 
found take place even preservative- 


treated wood. Although the 
Scots pine (pinus silvestris) 


sote somewhat inhibited its deterioration 
(esp. the sapwood) contact with 
rusty iron, the presence creosote 
caused slight decrease tensile strength 
when the wood was exposed alternate 
flooding and air drying. Zinc-chromium 
arsenate (in higher than 
tions) promoted decpn. wood 
rusting iron. ref. 30:10) 


Kleinert, N., Marraccini, M., and 
Dostal, (Pulp and Paper Research 
Inst. Can.) Alkali sorption wood from 
dilute aqueous solutions. Tappi 43, no. 
201-8 (March, 1960). 


The sorption alkali from dil. aq. 
solns. sodium hydroxide, alk. sodium 
zincate, sodium sulfide, and from com. 
kraft cooking liquor small wood part- 
icles( spruce sawdust and poplar wafers) 
was studied, using particularly low alka- 
linities the concn. com. white 
liquors. Max. sodium hydroxide sorption 
liquors 
was obtained within few min. without 
preceding deaeration, particularly tur- 
bulent mixing the resulting slurry was 
maintained during the reaction. low 
sodium hydroxide chemisorption 
was found prevail. Further, sorption 
plateau corresponding final liquor 
concn. between about and sodium 
hydroxide was found. using modi- 
fied centrifuging technique, the alkali and 
water retentions the trd. wood sam- 
ples were detd., and nearly const. ratio 
was found. The alkali and water reten- 
tion values the centrifuged samples 


enced the initial moisture content 
the wood. For instance, approx. the same 
retention values were obtained sam- 
ples ranging from a.d. wood wood 
contg. 75% water. The sorption phenom- 
ena which occur when small 
divisions are reacted with alk. sodium 
zincate solns. varying alkali and zinc 
oxide content were The 
presence zinc oxide the alk. liquors 
appreciably increased the alkali sorption, 
but the water retention increased only 
slightly. Finally, the alkali sorption from 
aq. sodium sulfide solns. and from com. 
kraft cooking liquor was investigated. So- 
dium hydroxide formed hydrolysis 
entially sorbed and definite amts. sur- 
fur were taken up. There evidence that 
the hydrosulfide ions are responsible for 
this sulfur sorption. From 
cooking liquor contg. 27.2% effective al- 
kali and having 25.4% sulfidity, the sul- 
fur being present mainly the sulfide 
ion, sulfur sorption wood was no- 


ticed. ref. 30:11) 


Marian, Joe E., and Wissing, Arne. The 
chemical and mechanical deterioration 
wood contact with iron. Prevention 
deterioration. Svensk Papperstidn. 63, 
no. 174-83 (March 31, 1960). [Engl.; 
Swed. and Ger. 30: 


Under the lab. conditions employed, 
the desired protection was achieved 


the iron applg. wa- 


with ‘antioxidants and with generated 
terpret and indicated further 
investigations into the importante the 


elec. field. ref. 30:11) 


the amount and distribution cell wall 
tions wood. Inst. Wood Sci. no. 
(Sept., 1959). 

The method consists taking point 
samples random transverse sec- 
tion and recording whether they fall 
cell wall lumen. The proportion 
points falling cell wall give the 
percentage cell wall matl. the area 
sampled. practice the samples are taken 
projecting the image the transverse 
section onto card (the sampling field), 
which pierced 100 minute holes dis- 
tributed random. These, when illumin- 
ated from below, give 100 clearly visible 
sampling points the projected image. 
The method fast, easy use, and prob- 
more accurate than 
ment. The diams. and cross-sectional areas 
cells can easily obtained the same 
time. ref. 39:11) 


LOGGING 


How log loading af- 
fects utilization. Canada Lumberman, Jan., 
1960: 4p. [Reprint] 

The effects log vol., log length, 
yarding methods, and available loading 
crew forest utilization 
tivity logging operations were studied. 
Although variables made direct compari- 
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son methods difficult, the fig. gen. con- 
clusions were drawn: sizes logs, 
but esp. small-vol. logs, were loaded more 
economically the air-tong and log- 
grapple method than std. tongs. 
basis, long length was not 
significant factor, except one operation. 
The size the loading crew was defin- 
ite economic and safety factor favor 
air tongs and log grapples; the skill 
the operator contributed significantly 
the efficiency these handling units. 


CHIP PREPARATION 


Hansel, Sidney. Considerations the 
construction and power demand chip- 
per installations with 
Das Papier 14, no. 56-8 (Feb., 1960). 
Engl. and Fr. 

Deviating from the usual chipper de- 
sign, which the charge supplied 
chipper has been constructed, which 
the knives are positioned that their 
edges not aim the center the 
knife disk but are displaced somewhat 
the machine. Advantages this new de- 
sign principle have been demonstrated 
pract. trials and include uniform passage 
the wood and vibration-free operation 
requiring less massive foundations. Ex- 
penditures are reduced installation 
thin knives mounted special pockets 
which facilitate their exchange and exter- 
nal adjustment according the amt. 
wear. 30:10) 


BOTANY 


Zahur, Mohammad Comparative 
study secondary phloem 423 species 
woody dicotyledons belonging 
families. Ithaca, N.Y., Cornell Univ. Agr. 
Expt. N.Y. State Col. 
Memoir 358, 1959. 160 


The secondary phloem 423 species 
woody dicotyledons belonging 
families, mostly from the 
lands, was studied discover any exist- 
ing trends phylogenetic specialization. 
The study showed that secondary septa- 
tion the sieve-tube mother 
fore maturation common feature 
the angiosperm phloem. Its absence 
gymnosperms and other lower vascular 
plants and its significant correlation with 
Gamopetalae suggest its 
ture. The two flg. working hypotheses 
were derived from the data: The delay 
specialization the sieve-tube mother 
cells, the retention meristematic ac- 
tivity these cells over long period, 
has been important factor 
phloem woody dicots. The sieve-tube 
elts. have been shortened during the 
course evolution two different ways, 
fusiform cambial initials, and the ap- 
pearance secondary septa the sieve- 
tube mother cells. Accompanying 
over-all shortening the sieve-tube elts. 
were redn. length the end walls 
sieve plates, decrease the no. 
sieve areas the end walls, and in- 
crease the size the pores. Previous 
observations the presence slime and 


its connection with sieve plates were con- 
firmed. addn., the observed occurrence 
nucleoli the functionally active 
sieve-tube elts. angiosperms vari- 
ous closely related families suggested 
possible phylogenetic importance, 
Three different types companion 
were distinguished, two which seemed 
derived from the third type. cor- 
relation was found 
type and fiber type. Phloem 
highly variable and cannot 
wood, ref. 30:11) 


DENSITY VARIATION 


variation specific gravity four 
nances Sitka spruce. Inst. Wood 
no. 44-9 (Dec., 1959). 

ods used investigate the variatior 
nominal sp. gr. samples taken 
four provenances Sitka spruce. 
regression equations gave reasonable 
The first two included, indep. 
bles, the girth the tree, and the 
and quadratic terms the distance 
the butt the tree and the age 
ring, and differed only the comple 
equation included addnl. variables 
width the annual ring and the 
ture content the timber the time 
testing. ref. 30:11) 


PENTACHOROPHENOL 


Recognized the leading pre- 
servative for protecting wood 
against decay and rot, termites 
and other wood-boring insects. 
stain...con- 
solvent base. 


PRESSTREAT 


Combination PENTA plus 
water repellents for pressure 
treatment lumber. Provides 
super above-and-below-ground 
protection against termites, other 
wood-boring insects, decay 
and fungus. 


tion problem. 


For more information, write phone... 


Wood Treating Chemicals Co. 
3137 Southwest Ave. 


TECHNICAL COUNSEL 


Experienced specialists plus the most modern 
and complete laboratory facilities, are available 
for counsel and help any wood preserva- 


St. Louis 10, Mo. 


NOXTANE 


Controls ugly blue-black sap 
stains and mold. Keeps lumber 
bright and stops costly 
degrading. Contains arsenic 
mercury—non-irritating and 
dustless—resists leaching from 
rain. 


WOODTREAT 


10% Penta emulsion paste. 
Gives maximum protection 
standing poles, piling, cutoffs, 
structural timbers. 
hand scoop, brush, paddic 
mechanical spray. Clean 
not highly toxic. 


AUGUST, 
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Mattison No. 276 produces window frame side jambs for Rockwell Randolph 


Versatile Mattison moulders aren’t too fussy about 
the type design they work on, but they’re plenty 
particular about accuracy! when Rockwell 
Randolph, Inc., invests four Mattison No. 276 
Moulders, they receive more than mere machines. 
Precise accuracy, extra production, and exceptionally 
low stock loss are the real each 


pays off canceling unnecessary moulding costs. 
Here’s why. 


More vibration-free moulder 
operation and close-coupled cutterheads assure accu- 
rate mouldings delicate contours. Exact alignment 
between bearings maintains cutterhead concentricity. 


Production efficiency— Mattison’s wide ranges 
feed speeds and automatic feeds are equally efficient 
hard soft woods. Easy, quick setups further cut 
hidden nonproductive costs minimum. 


Less stock loss—Mattison’s trackless, nonsagging 
feed chain assures better traction with less roll pres- 
sure, carries the lightest and most frail stock through 
for delicate, high-quality moulding. Discards—and 
wasted production costs—are virtually eliminated. 


Write for complete data Mattison Moulders. 


Inc. 


PRESTIGE-QUALITY MOULDERS 
..plenty particular about accuracy 


SPECIFICATIONS 
Rates feed......... 23, 38, 46, 


MATTISON 


WOODWORKING MACHINERY 


produce better quality” 


MATTISON MACHINE WORKS 
545 Blackhawk Park Avenue, Rockford, Illinois 


Gentlemen: 


Please send literature describing your No. 276 Electric 
Moulder. 


NAME 
FIRM_ 
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INDUSTRON 


CONVEYOR TYPE FEED-THRU 
ELECTRONIC EDGE GLUER 


GLUE STOCK UNLIMITED LENGTH PRODUCE 15,000 BOARD FEET PER SHIFT GLUE STOCK FROM 
THICKNESS UP-GRADE NARROW LUMBER INTO WIDE BOARDS LAMINATE THIN BOARDS 
INTO THICK MEMBERS. 


The Industron Feed-Thru Electronic Edge Gluing Press dual purpose high production machine especially designed 
edge glue and laminate large volumes both soft and hard woods. This machine right for edge gluing all kinds 


laminating machine ideal for making posts, industrial table tops, bowling pins, butcher blocks, trailer floor 
planks and many other items that can made better and cheaper High Frequency gluing. 


High Frequency Generator, integral part Industron’s feed-thru press applies heat wave the glue line 
for predetermined length time that sets the glue. The length time may few seconds minutes depending 
upon the glue line area, species wood and type glue used. 


AVAILABLE BOTH 
AND CONVEYOR TYPES. 


Write today for complete information 


Industron’s High Frequency 
for Industry. 


55 NEEDHAM STREET, NEWTON HIGHLANDS, MASS. DEcatur 2-1477 


SHUTTLE FEED 
AND 
HEATERS 
PARTICLE 
7 


